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Emery Wheel Surfacer. 


The engraving represents an emery wheel 
surfacing machine, made by the Spring- 


field Glue and Emery Wheel Company, 
Springfield, Mass. It will be recognized as 


4 substantial machine for the purpose. The 
base is not only heavy, but it has sufficient 
flare to give a solid floor foundation, which 
prevents vibration when being used. 

One end of the machine has table 30 
inches long by 15 inches wide, with adjusta- 
ble side guide for 
sliding work over 
the wheel. The 
ends of the table 
have perpendicular 
supports extending 
downward, each 
with two slots 
through which 
bolts pass to secure- 
ly hold the table 
when set, and pre- 
vent its springing 
under heavy 
weights. The table 
is raised or lowered 
by a screw worked 
worm and 
worm gear (or bev- 
el gears) and is 
kept in line’ by 
having side guides 
running over dove- 
tailed track on the 
end of base. The 
opposite end of ma- 


by a 


chine is left open 
for miscellaneous 
work. 

The machine is 
used with solid 
emery wheels or 


with wood-covered 
with the 
ends of the spindle 
tapering to hold the 
wheels on by fric- 
tion or with tight 
and loose collar 
nut; the 
spindles are made 
both The ’ 
machine has steel 

spindle long en- 

ough for aman to 

work at each end 

the same time; 

it is two inches diameter and runs in self- 
oiling composition-lined boxes, eight inches 


wheels, 


and 


ways. 


at 


long,and of improved design. 
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The Record Lowered, 


The steamship Umbria left Liverpool at 
2p. M. on Saturday, May 28th, and passed 
out of the harbor from Queenstown at 1.04 
vr, M. on the following day. At 12.43 on 
Saturday she anchored off the bar at Sandy 
Hook, her time from Queenstown being six 
lays, four hours and twelve minutes. The 
fastest time of the Etruria on a westward 
passage was six days, five hours and thirty- 
six minutes, and her fastest time on an east- 
ward passage six days, five hours and 
eighteen minutes. The total distance trav- 
eled by the Umbria, as shown by the log, 
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COMPANY. 


was 
over 


2,848 miles. The average speed was 
nineteen knots an hour. 

—— ope ——— 
Procure the Drawings First. 

It is estimated that the proposed Prot- 
estant Episcopal Cathedral to be built in 
New York city will cost about $6,000,000; 
some persons believe that the total cost will 
more likely be $10,000,000 or 12,000,000, 
and will take from five to ten years to build 
it. In connection with this it is stated that 


For Sale Everywhere by Newsdealers, 


undertaking to a creditable and successful 
conclusion, so that the cathedral will in time 
be a monument to the skill of American 
architects, and an honor to New York and 
the nation, they will first choose an experi- 
enced architect of undoubted ability with- 
out favor to any one, and procure complete 
plans before any work is commenced, and 
then strictly follow the plans. Even more 
than this is necessary to carry this great 
undertaking to a successful conclusion. The 
themselves must be of 


managers men 


Hn 


1 


| i | 
| 


EMERY WHEEL SURFACER. 


the trustees and have not yet 
chosen an architect or any particular style 
of architecture ; but the plans for the cathe- 
dral are likely to grow as the building ad- 


vances, and all sorts of transformations may 


managers 


take place before the vast work is com- 
pleted. 

In order to build this cathedral we believe 
it is safe to say that enough difficulties will 
be encountered to raise a sufficient amount 
of money without having any to spare to 
But should the managers 
wish to adopt a throw-away policy, no 
better policy than making all sorts of trans- 
formation as the building advances could be 
adopted; this policy would also be likely to 
lead to great disappointment in the design 
of the cathedral finished. On the 
other hand, should it be the desire of the 
managers to carry with economy this vast 


throw away. 


when 





marked ability, men of business and with 
practical ideas, who know something of 
building and how it should be done. 
ee 

One of the best evidences that business is 
fairly active is found in the fact that rail- 
road earnings for May of this year, so far 
reported, were from fifteen to twenty 
per cent. greater than for the correspond- 
ing period last year. 


as 


Railroad earnings are 
usually considered a fair index of business. 
Some of this increase, however, should un- 
doubtedly be charged to the 
crease in population. 


natural in- 


as. ae 
There is a good deal of work being done 
in foundries in testing the strength of dif- 
ferent mixtures of American 
iron is noted for strength; further increas- 
ing the strength of castings is important. 


cast-iron. 
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Prof. Cleaves’ Method of Making Large 
Blue Prints, 

The following memoranda were presented 
by Prof. R. H. Thurston at the Washington 
meeting of Mechanical Engineers : 

It gives me great pleasure to present to 
the Society a copy of a very large blue 
print made by Prof. E. C. Cleaves, of the 
Sibley College of Cornell University, by a 
new method devised by him, by means of 
which almost any desired size can be made. 

By the common 
method the larger 
sizes are difficult 
make | satisfac- 
torily, the plate 
glass needed for the 
apparatus very 
costly, and subject 
to serious risk of 
breakage, and the 


to 


is 


whole arrangement 
becomes clumsy 
and difficult of 
management. By 
the process adopt- 
ed by Prof. Cleaves, 


no plate glass is 
required; the ap- 
paratus is simple 
and easily and con- 
veniently handled, 
and the size and 
cost of apparatus 


bear very little re- 
lation, the to 
the other. Any size 


one 


be 
any 
en- 


likely ever to 

in 

the 
be 


required 
of 


can 


work 
gineer as 
easily made as the 
smaller and 
the cost diffi- 
culty of construc- 
tion of 
atusare never likely 
to 
bar to 
the use of this sys- 
of printing. 
There is no practi- 


sizes, 


and 
the appar- 


to be such as 


: ht 
il HI mene 


— 


constitute a 
tem 


cal difficulty in get- 
ting up an appara- 
tus to print a draw- 
ing ten feet wide 
and thirty feet long, 
if it should be 
That here exhibited in 
illustration of what can be done is 3} feet 
wide and 8 feet long, and is probably the 


found desirable. 


largest blue print yet made by any process. 

Prof. Cleaves’ apparatus consists merely 
of a cylinder of a length exceeding that of 
the widest drawing to be reproduced, and 
of a diameter such that the longest tracing 
to be used can be wrapped around it with 
sufficient space to spare to give room for 
the clamps by which it is drawn into place 
andheld. The cylinder is smoothly covered 
with felt and the sensitive paper carefully 
wrapped about it, the tracing to be copied 
drawn the whole held 
smoothly in place by spring clamps which 
seize its ends. 


being over and 
It is found to be easy to lay 
the tracing smoothly over the surface and 
to draw it into contact so perfectly that the 


work done by this method is even better 





2) 


~ 

and more certain than that produced by the 
ordinary plate-glass apparatus, even with 
the air cushion now so successfully used 
with it. The print shown has a defect at 
one corner, but it is the only defective one 
yet made, and was selected to send, simply 
that there might be 
some danger in sending it by express, and it 
preferred to this rather than 
another. It is a little care and 
with some practice, to make these prints 


because it was feared 


was risk 
easy, with 
absolutely perfect, much easier than with 
glass. 

The apparatus being ready for use, it is 
mounted on a cradle, supported by its gud- 
geons, and is revolved in the sun by means 
of a cord leading from some convenient line 
of shafting; or it may be turned by hand 
until the exposure is 
pleted. 
print a sheet by this method than by the 


satisfactorily com- 


It requires a little more time to 


old, as the tracing and the underlying sensi- 


tive paper is but one-half the time exposed 
to the rays of the sun. With these excep- 
tionally large prints, however, for which 


only this process would be employed, this is 


They 


not an important matter. are not 
likely to be made every day. 
——— es 

Annual Meeting of the National Associa- 

tion of Stationary Engineers, 

The National 

Engineers will meet in annual convention 

at Cincinnati, O., September 5, 1887. The 


Joint Reception, ete., re- 


Association of Stationary 


Committee on 
quest that associations of that order expect- 
ing to be represented, or to send delegates, 
will 
possible. 


communicate with them as soon as | 
It is expected that there will be 
the Joint 
Committee (appointed by the three associa- | 
15, of Ohio) 


nothing undone to make the session one not 


a very large delegation, and 





tions Nos. 2, 4 and will leave 


to be forgotten. 
All 
secretary of committee, 


communications to be addressed to | 
Louis G. FREEMAN, 
135 Sycamore street, 
Cincinnati, Ohio. 
OER 
Savings-Sharing, 


Henry R. Towne, of the Yale & Towne 
Manufacturing Co., Stamford, Conn., said 
in the Washington meeting of Mechanical 
Engineers that his company put in opera- 
tion on January Ist last a system of what he 
calls *‘savings-sharing,” as affecting between 
their 700 
He hoped before another year 


one and two hundred men out of 
employes. 
had passed to double or treble the number of 
men included. The plan adopted is based 
upon extended observation of the previous 
cost in labor and in the supplies that labor 
controls, such as oil, waste, files, ete., of the 
line of goods manufactured by the company, 
and with that as a starting point, agreeing 
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be awarded to the best machine. 
Details can be obtained from the Chilian 
Minister at Washington, or J. R. De la Es- 
priella, consul for Chili, 59 Liberty street, 
New York. 


will 


am — 

A few months ago the Commercial Adver- 
tiser collected figures as to the cost of oper- 
ating some of the roads in New 
York, drawing the conclusion from these 
figures that the fare might be reduced to 
The correct- 


surface 


three cents without injustice. 
ness of these figures was called in question 
at the time, but recent bids for franchises to 
build and operate two street roads in the 
city make it reasonably certain that the fig- 
ures were substantially correct. In one of 
the instances referred to it was agreed to 


pay the city 40 per cent. of the gross receipts. fixed set of conditions, is quite variable, so 


quired to drive a machine or a set of ma- 
chinery actuated by a steam engine, has 


Measuring Power with the Indicator. 


June 25, 1887 


But in the majority of engines which have 


come under the writer’s notice, either the 


By Ricuarp H. Bust. 


The theory of measuring the power re-| 


often been explained, and is doubtless gen- 
erally understood. It is only necessary to 
indicate the engine, first, when the machin- 
ery is in full operation, second, when the 
driving gear of the machinery is discon- 
nected, calculate the power exerted in each 
case, and subtract the second result from the 
first. Probably every engineer who has 
made experiments of this character, finds 
that the power exerted (as measured by the 
indicator diagrams) under an apparently 

















Fig. 2 


MEASURING PowER. 


Recent arrival of emigrants at New York 
is unprecedented in the history of immi- 
eration. Coming, as they do, when there 
certainly is no demand for more laborers in 
this country, the increased influx is at least 
not an unmixed blessing. It looks, all 
over the world, as if just at this time there 
are materially more workmen than there is 
work for them to do. 

eb > 


Flexible-Back Band-Saw for Metals. 


This is a machine put on the market by 
the Pratt & Whitney Company, Hartford, 
Conn. It is de- 
for use in 
machine shops for 
cutting metals of 
all descriptions,also 
in foundries or 
places where pipe 
is to be cut up; in 


signed 


fact, in any metal 
working establish- 
ments. 

The saw is speci- 
ally tempered, the 
teeth being exceed- 





to divide a certain proportion of the savings 


that may result from increased efliciency | 


and avoidance of waste on the part of the 
employes influenced by it. 
will be 
the employes and will be distributed propor- 


Any increase 
additional to the regular wages of 


tionately to their wages. 
the 
tried, indications are that their share of the 


during which system 
ascertained saving will add 5 to 8 per cent. 
to the regular wages of the employes 
affected by it. 
MBB 
A Chance for Americans, 

A competitive exhibition will be begun at 

Santiago, Chili, on November Ist, at which 


special tests will be made of machines 
hand and power 


from flax, and put it ina state for spinning. 


to separate foreign matter 


The jury which is to decide the merits of 
the machines will be composed of the five 
directors of the Society for the Develop- 
ment of the Manufacture of Textile Fabrics. 
The perfection of products obtained, the 
cost of production, simplicity and solidity 
of the will be taken in account. 
The to the 
American machine builders 
are 


machine 


competition is open world. 


inventors and 
A premium of 5,000 francs | 


invited. 


In the few months | 
has so far been | 


ingly hard, while 
the back is soft; 
| the saws can be used 
j}up until the 


|per is gone, 


tem- 
then, 


ya 
uy 


|their cost being 
small, they can be 
thrown away with- 
}out much loss. 

| The machine has 
| table 24 


square, in 


lan iron 
inches 


which a slide is 


| 
| 
| 


operated by a screw 


| 
' 





that a large number of diagrams must be 
taken, in order to obtain good average re- 
sults. That the power should vary to a ma- 
terial extent, when the work or resistance is 
apparently constant, may not seem. very 
reasonable. For example, if an engine is 
merely driving a line of shafting at a con- 
stant speed (as determined by a counter), 
it might be thought absurd to suppose that 
the power exerted by this engine could vary, 
within one minute, between 13 and 19 horse- 
power, and yet this is not an impossible | 





| event, as will be presently demonstrated by 


an example. 

The discovery of | 
this variation and | 
the reasons there- | 
for, leads toa simple 
and _ expeditious 
method of measur- 
ing power with the 
indicator, avoiding 


the necessity of 
taking a large num- 
ber of diagrams 


and the consequent 
tedious calculation, 


to say nothing of 
the loss of time 


occasioned in the 
factory where the 
tests are made. It 
is probable that 
many engineers 
have noticed the 
variation and have 
applied the method 
which is about to 
be explained; but 
if any one has here- 
tofore called public 
attention to the sub- 


fly-wheel is too light or the governor to 


sluggish, comparatively few engines being 
well designed in both particulars. 

With a sluggish governor or a light fly 
wheel, practically constant speed in an en 


| gine, even when the work does not vary, is 


the result of a series of compromises, so to 
speak, of acceleration and retardation, s 

that while the number of revolutions mac 

per minute may be the same for successiv« 

minutes, the times of making each sing) 

revolution or each equal portion of a revolu 

tion, vary materially; with the result that 
the pressure exerted on the piston (and 
shown by the indicator diagram) may be at 
one instant greater than the average press 

ure due to the resistance, by an amount re 

quired to produce the acceleration; and at 
the next instant less than the average, by 
an amount due to the inertia of the moving 
parts opposing retardation. From this it 
will be seen that the mean pressure calcula- 
ted from a continuous diagram would in all 
probability be more correct than the mean 
of aseries of diagrams each representing the 
pressure during a single stroke, unless the 
series were made so large as to includ 

every variation in pressure caused by accel- 
eration or retardation. Now, if instead of 
taking a single diagram, the pencil be allow- 
ed to run over the paper during a succes- 
sion of piston strokes, a continuous dia- 
gram, for the time occupied, will be the re- 
sult. If a second series be taken, at a short 
interval from the first, and then a third, 
occupying the same time in taking each 
series, the observer can readily determine 
by a comparison, whether the variations in 
pressure are due to changes in resistance or 
to continual acceleration and retardation 
of the engine speed. In the latter case, ac- 
curate average results will be obtained by 
calculating the maximum and minimum 
pressures on each diagram, and taking the 
mean, while, if the observations show that 
the resistance is variable, it may be desira- 
ble to take a few more continuous diagrams, 
as explained above. 

The two indicator diagrams, Figs. 1 and 2, 
which accompany this communication, will 
serve, with some explanations, as a good 
illustration of the preceding remarks. Fig. 
1 shows the range of pressure during one 
minute, inthe cylinder of a steam engine 
which was driving along line of shafting 
and a dynamo electric machine, the latter 
being adjusted so as to deliver a constant 
current at constant electromotive force; and 
Fig. 2shows the range of pressure, during 
the same interval, when the dynamo electric 
machine was disconnected, and the only re- 
sistance was the friction of the engine and 
shafting. The engine from which these 
diagrams were taken had a plain slide valve, 
throttle governor of rather antiquated type 
and an exceptionally light fly-wheel; more- 
over, the adjustment of the valve was so 
bad that about 30 per cent. more power was 
exerted on the return stroke than was de- 
veloped during the forward stroke. The di- 
ameter of steam cylinder was 14 inches, 
length of stroke, 24 inches, diameter of 
piston rod, 23 inches, and the average speed, 
as determined by readings taken from a 
counter every minute, was 69.6 revolutions 
per minute. The scale of the indicator 
spring was 40 pounds to the inch, and the 
principal data derived from the diagrams 
are as follows: 


Indicated press-| 
ure pounds per 
square inch. 


Indicated 
horse-power. 





and hand wheel; it ject, the publica- 
carries the fence Vy Si 5 Sm maya | tion has escaped 
for gauging the f / = the present writer’s 
langle of the cut. f ys / : On notice, and the fol- 
rr . ¢ . . 
The machine can a k lowing observations 
roa FLEXIBLE-Back Banp-Saw. : ; 
be adjusted to cut may interest some 
at any angle. The screw and hand wheel of your readers. 


are arranged so that they can be dis 


connected and the slide moved by hand. 
The tension 
and 


saw wheels have adjusting 
made adjustable to line up the 
the table. The upper and 
lower guides have hardened _ steel 
rolls. <A brazing fixture with 
machine, the saws being brazed together in 


are 
saw with 

saw 
each 


roes 


the usual manner. 


, | 
Ifa steam engine is automatically con- | 
trolled so that the speed is practically con- | 


stant, any tendency to change of speed will 


be resisted by the action of the governor on | 


the throttle or the cut-off, and by the inertia 
of the fly-wheel. If the engine has a well 
designed governor and a heavy fly-wheel, 
the tendency to change of speed when the 
resistance is constant will be very slight. 





DIAGRAM, 
Maxi- Mini- | Maxi- Mini- 
| mum. mum. mum. mum, 
-— - | ——— 
Fig. 1. 29.88 | 25.28 | 8819 82.31 
Fig. 2. | 15.12 9.96 | 1982 12.73 


The variations in indicated pressure under 

constant resistance, shown by this example 
are, perhaps, exceptionally large, but simi- 
lar variations, of less magnitude, are the 
general rule, even in well designed engines, 
|according to the writer’s experience; and 
other engineers who have carefully noted 
the details of power tests in which the re 
sistance was practically constant, have prob 
ably reached the same conclusion. 
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Improved Combination Plier. 


This tool, shown full size, is designed for 
the use of machinists, wire fence makers, 
sunsmiths, and locksmiths, or for other 
artisans who require a strong tool of the 
kind. It is drop-forged from tool steel. 

It is provided with two wire cutters on 
each side of fulcrum, and a groove running 
lengthwise for wire. The tool is capable of 
a wide range of adjustment; turning the 
handle and slidiug from one hole to the 
other changes capacity from ;'; inch to 1 
inch round or square. The jaws are 
serrated, and there is a handy screw-driver 
in the end of one of the handles. 

These tools are furnished, either black or 
nickel-plated, by the Billings & Spencer 
Company, Hartford, Conn. 

ae 


Aluminum Bronze. 


When aluminum bronze is made by a 
simple mixing of ingredients, it is brittle, 
and does not acquire its best qualities until 
after having been cast several times. After 
three or four meltings it reaches a maxi- 
mum, at which point it may be melted 
several times without sensible change. As 
it cools rapidly, large castings require some 
care to prevent cracking, so numerous run- 
ners and a large feeding-head should be em- 
ployed. The 10 per cent. bronze fuses at 
about the temperature of brass containing 
33 per cent. zinc, and the 5 per cent. melts 
at a somewhat higher temperature. The 
former should be poured as cool as possible, 
to produce sharp castings, and should be kept 
covered with charcoal up to the moment of 
pouring. Considerable care must be taken 
in the preparations of ‘ risers,” so that the 
metal will free itself of impurities. The 
metal can conveniently be freed from slag, 
or other impurities, when pouring into the 
mould, by the following method: A sup- 
plementary pot, or crucible, with a hole in 
its bottom, is secured over the pouring-gate 
of the mould. This hole is first plugged up 
by a carbon or iron rod, heated to redness, 
and the pot is filled with the melted metal 
before the plug is withdrawn. This allows 
the oxide and slag to rise to the surface, and 
admits only pure metal to the mould. It 
also prevents the oxidation that a stream of 
metal would suffer in pouring through the 
air to the ‘“‘ pouring-gate,” as is often prac- 
ticed.— The Engineer. 

-_— ape 


Notes for Discussion on Cylinder Con- 
densation and the Reduction of the 
Same by the Use of the Compound 
Engine. 





By Cuas. E. Emery, New York Ciry. 
A PAPER PRESENTED AT THE WASHINGTON 
MEETING OF MECHANICAL ENGINEERS. 


In connection with the paper submitted 
herewith on ‘*The Development of the Com- 
pound Engine and the Probable Limit of 
Steam Pressure in Marine Engines and 
Boilers,” the question will naturally be 
asked by those who have not particularly in- 
vestigated the subject, why is it necessary 
to use the steam in a compound engine with 
a number of cylinders rather than in engines 
with single cylinders, the joint capacity of 
which, as is easily shown, need only equal 
the capacity of the low-pressure cylinder or 
cylinders of the compound engine? The 
reason of this was pointed out by the writer 
in the American Artisan of March 8, 1871, 
and the subject of ‘‘ Cylinder Condensation ” 
was considered in an essay which was em- 
bodied as a preface to the descriptive mat- 
ter of U.S. Patent No, 70,707, dated Nov. 
12, 1867, on the subject of the use of non- 
conducting linings in steam cylinders. 

[t has been thought that at this time a 
brief account of the experiences and consid- 
erations which led to the writing of the 
articles referred to will be interesting to 
many, and perhaps excite discussion and 
draw out much useful information on sev- 


eral important details of the subject. 
from 


The writer, 1863 to 1869, then an 
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assistant engineer in the U.S. Navy, was 
engaged in New York in making experi- 
ments under the general direction of Horatio 
Allen, Esq., and B. F. Isherwood, Engineer- 
in-Chief, U. 8S. N., designed to show wheth- 
er or not there was any considerable gain in 
the expansion of steam—the first named 
gentleman being an earnest advocate of ex- 
pansion, and the one last named claiming 
that it had a very limited value. As is well 
known, Mr. Isherwood had, previous to that 
time, earnestly described in his writings the 
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COMBINATION PLIER. 


verv considerable condensation of 


steam 


which takes place in a steam cylinder, and 
article in the 
Journal of the Franklin Institute, he claims 
the first to call attention to 
Without disputing this claim 


in a comparatively recent 


to have been 
that subject. 
and at the same time acknowledging with 
gratitude valuable suggestions from him as 
to the proper direction of study, the writer 
have been the first to 


desires to claim to 





show that all of the cylinder condensation, 


| total 


| be extracted 


ume. 


MACHINIST 


independent of that due to the transmutation 
of heat into work, is fully accounted for by 
the heating and cooling of the metal walls 
of the Mr. 
referred to such heating and cooling, but in 
an elaborate 


cylinder. Isherwood clearly 


discussion show 


that that cause alone would be insufticient, 


went on to 
and he accounted for the greater part of the 
condensation on the supposition that during 
free expansion there is a loss of heat and 
consequent condensation, due to what he 
expansion per se,” independent of 
into the work 


terms ‘ 
the done.* 
This supposed loss the writer never could 
understand and the 
heat of pressure 
little the 
expansion of doing 


heat transmuted 


never expects to. As 
steam at a high 
is a 
free 
work 


greater than at a lower, 


steam without 
should result in superheating and not 
condensation, and the 
during 


work is such work 


that due to 
of 772 foot pounds per British thermal unit. 
The maximum work 


tioned to the absolute pressure, and there- 


possible is 


fore the heat abstracted in the performance 
of the work is simply a function of such 
pressure, so that the ordinates of the adia- 
batic curve of expansion, or that in whieh 
the loss of heat due to the performance of 
work is considered, decrease more rapidly 
than in the inverse ratio of the volume, ac- 


cording to Mariotte’s Law. Rankine states 


| that the decrease of pressure is proportioned 


to the minus ten-ninths power of the vol- 


The actual curve of expansion of 


| Steam engines varies somewhat from this, 
jaccording to differences in 


condition, but 


| this general method accounts perfectly for 
i the heat 


transmuted into work. This heat 
is derived partly from surplus sensible heat 
due to steam of a high pressure expanding 
to a lower, and the deficiency is supplied 
by a slight the steam ; 
and there is no possibllity of any further 
of the 
To settle this and other ques- 
tions the writer, in the year 1867, constructed 
two small cylinders or chambers without 
pistons, one of glass and the other of iron, 
of exactly equal capacities and carefully 
felted, each of which could in turn be con- 


condensation of 


loss due to the ** expansion per se” 
steam itself. 


nected with a valve operated regularly by 
an engine to admit steam from a boiler to 
the cylinder, and permit its exhaust to a 
condensing rhe opened 
slowly at first and rapidly afterwards, so 


coil. exhaust 
that the pressure in the cylinder would ap 
proximate that in an ordinary steam cylinder. 
The result that 
from the iron cylinder was in nearly every 
instance fully double that from the glass 
cylinder. 


was the condensed steam 


In this case there was no possi- 
ble change in condition except that due to 
the material of which the metal 
the concluded 
that the losses from cylinder condensation 
found in practice could be attributed en- 
tirely to the 
walls, and 


walls were 


composed; whence writer 


heating and cooling of the 
that 


se” theory of Mr. Isherwood was unneces- 


metal the ** expansion per 


sary.t 


"Extract from Mr. 
Researches in 


Isherwood’s Experimental 


Steam Engineering, Vol. I., p. 131, 
published in 1863 : 
‘““When steam is without 


cylinder, exclusive 


used expansion the 
of that 
which is due to the production of the power, proba- 


bly does not 


conden-ation in the 
exceed one or two percentum, but 
when it is used very expansively, the condensation, 
in excess of re-evaporation, rises to the enormous 
proportion of 30 and 40 percentum of the steam 
evaporated in the boiler, and, of course, when the 
re-evaporation, which in any case must be some- 
thing, is added, increased. 
Most of this condensation, however, I believe to be 
due to the expansion per se, particularly with mod- 
erate degrees of expansion, and not to the effect 
of re-evaporation, which becomes great only with 
large measures of expansion.” 

Extract from page xxviii. of the Preface to Vol 
II., of the above woik, published in 1865: 

“The quantities in Column C are the percentum 
of the total heat which enters the cylinder in the 
steam medium of that annihilated in the produc- 
tion of mechanical power; there is additionally a 
quantity of heat annihilated by the expansion per 
se of the steam when It is used expansively in the 
produc.ion of internal work on the molecules of the 


these figures will be 


steam.” 
t Trans. A. S. M. E., Vol 
Top. Disc. 


VII. p. 375, 


No. 204—8, 





only heat which can | 
the performance of | 
at the rate | 


propor- | 


3 

Mr. Isherwood considered that when con- 
densation took place in the mass of the 
steam, the water would be suspended in the 
form of a cloud, and would not be affected 
by the temperature of the metal surfaces. 
This the writer explained in 1867—(see 
preliminary remarks in Patent 
No. 70,707), by reference to Tyndall's 
experiments, who points out in Heat as 
Mode of Motion, that the amount of moist- 
ure ordinarily contained in the atmos- 
phere has seventy times the absorptive effect, 
in relation to latent heat of dry air. Steam 
chilled by the performance of work or by 
reheating metal walls previously cooled dur- 


Letters 


ing the exhaust stroke contains minute par- 
ticies of water witha great capacity for heat 
and almost instantaneously absorbs that 
necessary for their re-evaporation from the 
surrounding walls, and this action is at a 
maximum when the exhaust takes place, 
when all the heat absorbed is carried to 
Upon the above basis the writer in 
an article in the American Artisan of March 
'ath, 1871, explained the gain found in a 
}compound engine on the basis that the 
‘quantity of heat which will be transferred 
| from a radiator to an absorbent, would vary 


waste. 


as the square of the difference in tempera- 
ture (the conditions being practically the 
same as those of force performing mechani- 
cal work in overcoming resistance). If, 
therefore, the metal wall of a cylinder, 
originally heated to a temperature of 320 
degrees by live steam, were during the ex- 
haust subjected to a temperature of only 140 
degrees, the same metal surfaces would be 
exposed to a difference of temperature of 
180 degrees; whereas, if the cylinders were 
so arranged that the work was done in two 
cylinders instead of one, with 90 degrees 
ditference of temperature in each, the con- 
densation per unit of surface in the com- 
pound cylinders would be, say unity, or 
considering the increase of surface, say in 
effect twice unity or two; whereas the rates 
of condensation in the single cylinder would 
be at the rate of two squared, or four. 
In other words, the double cylinder would 
save one-halt the condensation. Now, as 
one-half of the total 
quantity of steam used is condensed in the 
cylinder 


in practice about 


at high degrees of expansion, the 


amount saved would be about one-half of 
this, or say 25 per cent. This rough ex- 


planation made at that time approximates 
the fact. On the same basis, there should 
be greater saving by dividing the difference 
of temperature into three or more parts, 
but the complication resulting from the 
multiplication of steam cylinders and their 
connections, is not in practice warranted, 
The 
later developments are in the way of per- 
mitting the low pressure engine, and inter- 
mediate cylinder of a 


without raising the steam pressure. 


triple compound 
engine, to do about the same work as the 
two cylinders of the ordinary compound 
engine did formerly; then to add a third 
cylinder to be supplied with 
pressure, to be 


steam 
expanded 
down to substantially that formerly used 


at a higher 
in the high-pressure cylinder of a double- 
expansion engine, which now corresponds 
to the intermediate cylinder of the double- 
expansion engine. has been 
reduced from a higher to a lower pressure 


Steam which 
by expansion is just as valuable for all pur- 
poses as if such lower pressure were ob- 
tained from a direct. We say the 
This not 
include the water due to the expansion and 
to internal This should be 
removed or re-evaporated, by a system of 
steam jackets, or the full benefit of the high 
pressure and expansion cannot be obtained. 


boiler 


steam is equally valuable. does 


refrigeration. 





|On the same basis of reasoning, evidently 
| steam of still higher pressure could be ex- 
| panded in a still smaller cylinder, and the 
| Steam the small 


| cylinder of the triple expansion engine and 


from this supplied to 
in this way quadruple, and, by repeating 
the operation, quintuple expansion engines 
might be formed, did not practical consider- 
ations interfere. This branch of the subjec 
is discussed in the accompanying paper first 
above referred to. 
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Modern Locomotive Construction. 


By J. G. A. MEYER. 
FORTY-FIRST PAPER. 
PISTONS, CONTINUED. 

Another very good packing for locomo- 
tive pistons is shown in Figs. 211 and 212 
(June 11.) In former years this packing 
was the favorite, and even in late years 
some master mechanics show a reluctance 
in giving it up, und consequently it is at 
present frequently met with. This packing 
consists of two brass packing rings P P, 
one inside cast-iron ring M, the packing 
bolts A with nuts and the packing springs 
L. The packing rings P P have grooves 
G G@ turned in them, and these grooves are 
filled with Babbitt’s metal. This metal will | 
prevent the scratching of the interior of the | 
cylinder surface, such as would be the case 
when brass alone is used. The rings P P , 
ure turned all over very accurately; the 
width of each of these rings is equal to one- 
half of the space between the flange of the 
spider and the follower plate, so that the 
rings will fill this space without binding, 
and have the freedom of adjusting them- 
selves to the bore of the cylinder as the 
piston moves forward and backward. Con- 
sequently—as will be seen by the illustra- 
tions, Figs. 220 to 232—the width of each 
backing ring for large pistons will be 1} 
inch, and for the smaller pistons 1), inch. 
The depth of these rings is generally equal to 
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Keys ‘1s thick 








- Lu diam. 7 
Keys \ thick 


13-diam 
Taper of Rod 


2 of their width. 
in one place, usually at an angle as shown 
at F F, Fig. 211. The diameter of these 
packing rings should be sufficiently large to 
allow only for the amount of metal that is 
to be cut out of the ring, so that when the 
ting is placed in the cylinders, the ends of 
the opening will be sufficiently apart to pre- 
vent the expansion from forcing the ends 
together. 

The cast-iron ring M is turned to fit the 
inside of the brass rings P P, is cut in one 
place square across, and its width must be 
exactly equal to the sum of the widths of 
the brass rings, so as to give the ring Ma 
freedom of adjusting itself to the inside of 
the brass rings. The thickness of the ring 
M is usually about % of ap inch for large 
piston, and about ,5, for smaller pistons. 


The purpose of the ring is to furnish a 
bearing for the springs LZ JZ, and to dis- 
tribute their pressure equally on the pack- 


Fig..231 


) diam. > 
Keys % thick 





Keys \ thick 


Each ring P P is cut open } 
g I 
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ing rings; also to form a steam-tight j« int | 


with the interior of the brass rings P P. | 
: ee" : ; 
Dowel pins 4, Fig. 212, are driven in ” 


|ring M and allowed to project into holes | 


drilled into the brass rings P P, preventing | 
the latter from moving around the ring J. 
The brass rings P P have but very little 
inherent elasticity, and consequently the 
aid of the packing springs / / are needed 
for the purpose of pressing the packing 
rings against the interior cylinder surface. 
In large locomotive pistons the springs L LZ 
are usually about 5 inches long, 35 inches 
wide, and 4 of an inch thick in the center, 
the thickness is reduced towards the ends. 
For smaller pistons these springs are about 
4 inches long, 2 inches wide, and 4 of an 


| inch thick. 


The packing bolts AK K are generally 3 of 


'an inch in diameter, their heads, which are 


of the J form, are set into grooves cast into 
the hubs of the spider which will prevent 
the bolts from turning when the nuts are 
screwed against the springs to press out and 
adjust the packing rings as may be required. 
PISTON RODS. 

Locomotive piston rods, and, in fact, pis- 
ton rods for nearly all kinds of steam en- 
gines, are subjected alternately to a tensile 
and compressive stress. By tensile stress is 
meant that force which produces fracture 
by pulling or tearing the piston rod apart : 
and by compressive stress is meant that 
force which produces fracture by crushing 
the rod. In calculating the strength of any 
piston rod the tensile and also the compres- 





19-diam. - 
Keys 5 thick 


a 12 diam, > 


Keys “sthick Keys 


ends % in 40 


sive stress to which it is subjected must be 
considered; thus, for instance: We first 
find the diameter which will give the piston 


rod sufficient strength to resist the tensile | 


stress; then find the diameter which 
will give the piston rod sufficient strength 
If we find 


we 


to resist the compressive stress. 


that the diameter of the piston rod must be 
34 inches to resist tensile stress, and only 3 


3} inches, otherwise there is danger of pro- 
ducing fracture by tearing; if, on the other 
the 
piston rod must be 8 inches to resist com- 
pressive stress, and only 24 inches to resist 
tensile stress, then the diameter of the pis- 
ton rod must be made equal to 3 inches, 
otherwise there is danger of buckling it or 
From | 


hand, we find that the diameter of 


produce fracture by crushing it. 


these remarks we may conclude, and cor- 
rectly too, that in some cases the diameter | hub from the key to the end of the hub. | of wider range of the mechanism whose di- 





| 
| 


| their diameters, cannot resist as much com- 
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11 diam. + 


inches to resist compressive stress, then the 
diameter of the rod must be made equal to 
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of the piston rod is determined and limited 


by the tensile stress, and in other cases the 
diameter is limited by the compressive 
stress. Generully speaking, long rods, that 
is, rods which are long in comparison with 


pressive stress as tensile stress, consequently 
their diameters are determined by the 
former; short rods, on the other hand, can- 
not resist as much tensile stress as compres- 
stress, hence the diameters of short 
rods are determined by the tensile stress. 
Locomotive rods are comparatively short 
when compared with their diameters, and 
therefore the diameters are determined by 
the tensile stress alone, and consequently, 
in the following, compression will be left 
out of consideration. 


sive 


In speaking of 
the diameter of 
a piston rod we 
| \| , mean the diam- 
| eter of that part 
of the piston 
rod which 
reaches from 
the piston to the 
crosshead. 








|| When built up| 
| pistons are used, | 
such as_ repre- 
sented in the il- 
| lustration, the 








a- - 


piston is keyed | 
to the rodin the | 
majority of 


Vig. 233 
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cases; occasionally we find the two united 
by anut. Theends of the rod which fit in the 


diameter than that of the rod, so as to form 
The object of these shoulders 
first, they will allow the rods 


shoulders. 

is two-fold ; 
to be re-turned when that becomes neces- 
sary through constant wear; and secondly, 
it is considered to be desirable to have a 
shoulder against which the piston can be 
driven. The ends ure tapered 4 of an inch 





in 4 inches, that is, in 4 inches the diameter 
decreases $ of aninch. The end of the rod 
which fits in the piston must be made as 
short as possible, so as to reduce the depth 
The 
| crosshead end must be made a little longer 
than the piston end, because in the former, 
the distance between the key and _ the 
shoulder of the piston rod must be increased 
sufficient metal in the crosshead 


of the piston as much as possible. 


to obtain 


——- 16-diam. —— 


" 
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piston and crosshead are made smaller in | 
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The taper of the keys is } of an itch in 12 
inches. 

Figs. 220 to 232 inclusive form an illus- 
trated table of the pistons and rods from 
which all the principal dimensions can at 
once be obtained. In making this table the 
writer obtained the dimensions of rods and 
pistons used in modern locomotives and 
doing good work, but, as was to be ex- 
pected, there was found to be no uniformity 
of proportions; but, yet these proportions 
seemed to indicate that the tensile stress 
should not be greater than 10,000 pounds 
per square inch on the weakest part of the 
piston or key when the steam pressure in 
the cylinder is 120 pounds per square inch. 
With this data and these proportions as a 
basis the writer formed this table, in which 
the dimensions have been obtained by cal- 
culation, so that when these dimensions are 
adopted and the pressure in the cylinder is 
120 pounds the tensile stress per square 
inch of the weakest part of the piston rod 
and key will not exceed 10,000 pounds. 

Mostly all the dimensions given in these 
figures agree, and the others very nearly 
agree with the sizes of pistons and rods 
used in first-class locomotives. The writer 
believes this table to be reliable. 

Locomotive piston rods are made of iron, 
steel and cold rolled iron. When cold 
rolled iron is used the piston rods are not 
turned, the iron being rolled to the required 
size. 

In order to reduce the number of patterns 
as much as possible it is customary to re- 
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Keys °/s thick 


9 diam. | 
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|tain the same diameter for steel and iron 
piston rods for a given diameter of cylinder; 
that is to say, when a steel rod is to be used 
in place of an iron rod the diameter of the 
former is made the same as that of the 
latter. 

Consequently our remarks in regard to 
strength of locomotive piston rods apply to 
iron as well as steel rods. But the reader 
must not be led to understand that there is 
'no difference between the strength of steel 
and iron rods, and that in designing piston 
rods for other engines the difference between 
| the strength of steel and iron can be neg- 
lected. We simply wish to be understood 
| that in locomotive practice only, the differ- 
ence between the strength of steel and iron 
| rods is left out of the calculation, so that the 
rod made of the weakest material will still 
be strong enough to do the work, and thus 
|enable us to establish an interchangeability 
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mensions depend upon the diameter of the 
piston rod, and also reduce the number of 
patterns. 

It is the general practice to allow on the 
yiston rod a tensile stress of 5,000 pounds 
per square inch and not toexceed this. But 
t should also be remembered that new loco- 
motive piston rods are usually made 4 of an 
inch larger in diameter than is necessary for 


the strength of the rod, so that in case the | 
-od needs to be turned down on account of | 
year, the rod will still be strong enough | ~ 
work. | 


with the reduced size to do the 
onsequently after having found the cor- 
rect diameter which the strength of the rod 
lemands, we must increase this diameter 
by + of an inch, which will be the 
wear. Hence, when it 


allow- 


ance is desirable 


to determine by calculation the diameter | 


of a piston rod suitable for a size of cylinder 
ind a steam pressure not given in the table, 
the following rule may be employed: 

Rule 14: Multiply the area in square 


inches of the piston by the steam press- | 


ure per square inch in the cylinder, the 
product will be the total pressure on the 
piston, and therefore the total tensile stress 
on the piston rod. 

Divide this product by 5,000; the quotient 
will be the area in square inches of the cross 
section of the piston rod; the corresponding 
diameter of this area, and an addition of 3 
of an inch to this diameter will be required 
diameter of the piston rod. Putting this 
rule in the shape of a formula, we have: 


Area of the pis- pressure area of the 
ton in square X persquare piston rod 
inches. inch. without al- 
i = lowance for 
5,000 wear. 
then, 


required di- 
ameter of 
piston rod. 


diam. of area 
found 





+ dof an inch = 


Ex. 43. What should be the diameter of a 
piston rod for a locomotive cylinder, 18 
inches in diameter; steam pressure in cyl- 
inder, 120 pounds per square inch : 


(area of piston rod, 
, without allowance 
| for wear. 


254.47 x 120 
5,000 


==6,1>- 


Diameter of 6.1 = 243 inch, nearly. 


{required diameter 


918 —915 jnches= a 
+4$=213 inches= + o¢ piston rod. 


ae 
In Fig. 229 we find this diameter to be 3 
inches. There are in this table several di- 
ameters which will slightly exceed the di- 


ameters found by this rule. The reason of 
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In calculating the strength of the key, we 
may assume, and do so without fear of er- 
ror, that the tensile stress is equal to the 
shearing stress. The key is subjected toa 
double shear; that is, shearing must take 
place at two places, before fracture can 
occur. Hence the area of one cross section 
of the key must be equal to one-half the 
area at @ 0 in Fig. 233. 





TABLE 13. 


Diameter of 
Piston Rod. 


Diameter of 


| 
Large Diameter 
Piston. | 


of Tapered End. 


9 inches. 1W% inches. 1\ inches. 
10 “ | “ Ld 


1% lly 
11 Lad 2 “ -1X “ 
12 as | Qu “ 172 “ 
13 “ Qu oe — 
14 es 234 ” 246 rs 
ft ta: ay 

7 “ 27 hd Qs, bh 

18 Ad 3 “ 23, a) 

19 “ 3% “ 27, “6 

| 20 “ 8% “ 3 “ 

29 “ 334 “ 3g “ 


| The dimensions in this table agree with 
| those given in the illustrations. The prin- 
cipal dimensions of pistons are given in the 
Figs. 220 to 2382. 
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FRICTION 
LETTERS FROM PRACTICAL MEN, 


Friction Clutches, 
Editor American Machinist: 
In his ‘‘ Suggestions on Machine Design,” 
ninth paper, June 11, Mr. A. J. Shaw omits 


of failure of friction clutches, which con- 
sists in making the clutch just as he has 
drawn it in Fig.15. As wear will take place 
only where the surfaces are in contact, two 
shoulders will be formed after a short use, 
|having the effect of relieving the conical 





this is that in making this table the writer | 


has followed the general practice of loco- | 


motive shops, namely, avoiding ;'; of an 
inch in the diameters of the piston rods; 
also making the increase of the diameters 
of rods for the different sizes of cylinders 
as gradual as possible. The piston rod in 


Fig. 232 is about 4 of an inch less in diam- | 


eter than would be obtained by calculation. 


We have given this small diameter be- | 
cause such was used in the few engines of | 


that we have met. The figures 
obtained by the rule will give sufficient 
strength to the piston rods; the figures in 
table agree closer with practice. It will be 
well to remark here that the area of the 


weakest part of the piston rod is practically 


this size 


equal to one-half the area of the cross sec- | 


tion of the rod; and this remark applies 
equally well to the piston rods which are 
keyed to the piston, and those which are 
united to it by anut. Thus, for instance : 
Let Fig. 233 represent one end of the piston 
rod; then the section through @ 4 will obvi- 
ously be the weakest part of the rod to re- 
tensile stress; and it will 
be found that the of this 
equal to one-half the area of the section 


sist 


generally 
aret section is 
throughe d. Or, again, when the piston 
rod is united to the piston by a nut (such a 
rod is represented in Fig. 219), then the 
area of a section through the bottom of the 
thread, which is the weakest part, will be 
equal to about one-half the area of the rod. 
Consequently it follows that, by allowing 
5,000 per square inch of section at ¢ d, the 
tensile stress cannot exceed 10,000 pounds 
per square inch at @ 6, which is correct, and 
agrees with practice. 


ps 


to mention one of the most common causes | 
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or im- 
perfections in the threads of the same lot 
of set screws as bought in the market will 
surprise one who tests them for the first 
time. 


up tight all atonce. The variations 


Take, say, }x3’ screws and match 
the threads with the heads both in one direc- 
tion, and they may match fairly well, but 
change them to heads and points and but few 
screws will stand the test, even if they were 
cut in alathe; but when cut with dull or 
imperfect dies, they are liable to be much 
worse, from the drawing of the thread. 

| I once had six screws $x 12” long cutina 

bolt cutter with the regular 9-thread dies, 

and as they brought up tight in the nut all 
at once, I put a 12” scale by the side of one 

of them and found a of half a 

thread in the 12” 

thread, although it was cut with regular 

9-thread dies, and, of course, the longer the 
the the imperfection 


variation 


screw more 
show. 
| In matching screw heads and points, of 
| course the differences shown are just double 
what the real variation is, but then the real 
{imperfection is enough to make trouble 
quite often, with long screws. 
Once, in doing a repair job, a 2 set screw 
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PROPER CONSTRUCTION 
OF CLUTCH 


CLUTCHES. 


projected about 2’ beyond the tapping, and 
would not back out any further. It would 
'run further up, but I had to cut off the 2” 
to get it out, and then I found that the 
thread on the projecting part measured 
about 114, while the other part of the screw 
'was 11-thread. had been 
upset by using, and I have seen several 


This set-screw 


such cases in large press screws, and have 
known of the thread in cast-iron nuts to be 
stripped in consequence. In making a new 
nut for an old press screw, it is always well 
to measure the thread on the whole length 


PN =L 
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surfaces of the pressure requisite to make 
the clutch effective. The usual method of 
avoiding this fault consists in turning the 
large end of the male, and the small end of 
the female clutch cylindrical, as indicated in 
the accompanying sketch. 

HvuaGo BineraoM. 


Set Screws and Taps. 


Editor American Machinist: 


trouble from set 
screws not following the tap as easily as 
they should; not always because they were 
too large, but sometimes because the dies 
had stretched the thread. In the latter case 
| the screw will go well at first and then bring 


Sometimes I have had 





i 


of the screw and watch for variations; anew 
screw may be needed as well as a new nut. 

Of course set screws vary in size and will 
bars of iron are 


do so as long as some 


harder and some softer than others. Taps 
will become dull worn down, but in 
tapping rough cast-iron, often 
needlessly abused by not having the holes 
countersunk a little to 
scale of the casting and thus prevent the 
thread of the tap from grinding its way 
half around the hole sand and chilled 
iron. The counter-sinking can be done 
quickly with a chisel, and then a counter- 
sink leaves the first thread in better shape. 
F. J. MASTEN. 


and 


taps are 


on 


that is, it was a mongrel | 


would | 


take off the hard | 





Machine Design, 
Editor American Machinist : 

‘*Easy Way’s” remarks, in June 11, page 
6, on Mr. Shaw’s article of May 21, agree in 
substance with my own soliloquy at the 
time I read the article. After reading 
‘** Easy Way’s” article I felt very much in- 
clined to supplement the same by pointing 
out the mathematical error, in addition te 
the error of judgment or experience already 
pointed out, for the benefit of the ‘ young 
persons” reading for information. 

In the premises of the mathematical work 
he gives 

Fonte a SI 5 (1.) 


as the length of the wire in the spring. 


| This is evidently wrong, and all the 
| formule based upon this expression must 
;consequently be wrong. The formule 


| given may have been intended as a sort of a 
rough approximation, but in that case it 
should have been so stated. The first mem- 
ber, /,of the above equation (1) is constant , 
|the second member, strictly speaking, is 
| variable, because the diameter Disa variable 
| in helical springs. 

The Fig. 1, represents the 
helical surface developed, A C = / being 
the true length of the wire for WV turns or 
coils. 


diagram, 


This is the hypothenuse of a right- 
angled triangle whose sides are respect- 
ively the circumference of the helical cylin- 
der multiplied by the number of coils , 
and the pitch ?, of the helix, multiplied by 
the same number, as_ represented on the 
Mr. Shaw assumes A B to be the 
true length of the wire, instead of A @. 


From this triangle we have at once 


diagram. 


1= N Vv ( rD)?+4 P?2 (2.) 
or 
l L sec. S. (3.) 
and 
L 
04.65 = i (4.) 


In the compression or extension of a 
spring the angle of spiral S, which the wire 
makes with the axis of the cylinder varies, 
while the length /, remains constant, hence 
the side A B must vary, and consequently 
a proportionate variation in D, since both 
7 and N are constants. Of course P is also 
variable and equal to 


l cos. S L 


/ ars 
Equations 2, 3 and 4 are certainly better 
than equation 1 to use as a basis for a set of 


formule. Exact Way. 


Hardening Steel, 
Editor American Machinist: 


It is natural to be pleased and encouraged 
when anyone agrees with you, as Mr. Good- 
year does with me on the expansion of steel 
in hardening. It gives one confidence to be 
assured that he is on the right road, and I 
have been trying to place myself in a posi- 
tion to reciprocate the service. I have been 
trying to make a piece of steel contract 
| longitudinally in hardening, as Mr. Good- 
| year says it does, but have not succeeded in 








|a single instance. As a sample of my ex- 
perience I give below the measures of four 
pieces of steel, before and after hardening. 
Nos. 1, 3 and 4 were new cast steel: No. 2 
was a piece of an old cotton-mill spindle. 
Of course I did it in a rough and hasty way, 
and I can insist upon nothing but the fact 
of expansion. The pieces were heated in a 
blacksmith’s fire, and were, of course, not 
| heated precisely alike. The first three were 
| dipped vertically, and somewhat slowly ; 
the fourth was dropped sidewise, and cooled 
as quickly as possible : 
Length After 


Length Before Ratio of 


Hardening. Hardening. Elongation. 
8.2438 8.2625 -00236 
8.73 8.752 .00252 
8.4185 8.443 .00291 
8.1435 8.1725 .00356 


Nos. 3 and 4 were annealed and hardened 
a second time : 


Annealed. Hardened. 
8.4135 8.443 
8.1438 8.172 


I once made a pair of thimbles, say 1}” 
outside diameter and 2” thick, fitted to 
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A : : | 
drive tightly into their holes before harden- 


ing that dropped in quite loosely after hard- 
but usually I found 
pieces to enlarge, as Mr. Goodyear says. 
Steel, and its action under various treat- 
ment, will still bear wide 
Whether much information can be elicited 
will be better known afterwards. In these 
days we know many things, but our knowl- 
We 


directions 


ening ; have such 


discussion. 


edge does not seem to spread evenly. 
farther in some 
We of 
infinitesimal 


can see much 
than 


science, 


in others. boast our 


and niceties of 


measurement, but at the same time some of 


our 


exact | 


our most important and delicate operations | 


in the arts are determined by mere guess- | 


work. 
at sea 
steel ? 
know how little we know. 


And where are we more notoriously 
than in the matter of tempering 
I shouldn’t like to let the outsiders 
When confiding 
innocence brings its new pocket-knife to me 
to tell him whether it is ‘‘ good stuff” or 
not, it is always with a pang of shame that 
I confess my utter ignorance. Who knows 
how hard any piece of steel is? What ex- 
pression have we to indicate the hardness 
required in a piece to be tempered? We 
can blow up a steam boiler and measure 
with all precision the pressure up to the 
very point of explosion ; then we know that 
the point of safety would have been at a 
pressure somewhat lower ; but if ahardened 
tool breaks in use we simply know that it 
breaks, and must try it again. If I know 
that the steel has been over-heated, and un- 
dertake to tell Mr. Tooldresser so, how am 
I to substantiate With 
standard by which to determine it his denial 
is worth as much as my assertion. A safe 
mode of telling a tool dresser that he over- 
heats his steel has never yet been discov- 
ered. An invention which would enable a 
man to deliver such a charge unharmed 
would be of more value to him than the 
coat of mail to the medieval knight. 

Most good tool dressers have had _ their 
time of over heating to go through with. 
It is a transition period, and under judicious 
guidance leads to safe and reliable skill. 
When one begins to work steel he is gener- 
aliy more or less impressed with the re- 
sponsibility, and he has some respect for 
the material, and will be apt to be careful. 
Then, too, if he be young, and has not at- 
tained much manual skill, the steel will be 
more thoroughly hammered and condensed, 
which is animportant point. So you are not 
likely to have your tools burnt by the novice 
in tool dressing. But after awhile comes the 
period of over-confidence, over-heating, in- 


the charge ? no 


g) 
sufficient working and general dissatisfac- 
tion. While this lasts it is a source of great 
annoyance and expense, but it is a thing 
susceptible of many excuses. How is it to 
be wondered at? No human faculty can be 
trusted. Without something to constantly 
correct it, it will be sliding from the right. 
The man has absolutely no standard to re- 
fer to by which to know when he is right ; 
nothing but the memory of a color. 
pose that the steel was resonant instead of 


Sup- 


luminous, and he was obliged to plunge it 
when his unaided ear told him its tone had 
reached F sharp? 

When a tool dresser gets to the age of 40 
or 45 he should be at his best. But as his 
eyesight changes he becomes less sensitive 
to color,and will sometimes get into the 
habit of over-heating steel until he settles 
down to spectacles, as a 
should. 

Improvements in the processes of steel 
production have been all apparently in the 
direction of cheapness towards im- 
provement in the quality of steel. In late 
years [ find that steel is often over-heated in 


sensible man 


none 


the manufacture, before it gets to the black- | 


smith. 
some brands on account of the frequent oc- 
currence of burnt steel amongst it. 

Frank H. Ricuarps. 


Promotion of a Draftsman. 
Editor American Machinist: 


Your editorial on ‘*The Value of 
Draftsman” was read by me with great 
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‘* Experienced men, who have been for 


years actively engaged in the business” are 
not particularly fond of holding their noses 
down over somebody else’s drawing board, 
for any amount of money that any one is 
willing to pay, and in the very nature of 
chief draftsmen, 
foremen, or even proprietors. 


things are themselves 
When a man 
gets thoroughly competent to design and 
make drawings for machinery he is ready 
to graduate. I presume you have *kicked” 
before now at the quality of the service in 
‘*central ?” Well, don’t you 


know that the girls get married and leave 


the telephone 


as soon as they can hello in good shape? 


And didn’t the horse die, as soon as he 


| learned to live on shavings ? 


It is the same old story, and it is well, 
because if it were not so, there would be no 


progress. *¢ MACHINIST.” 


Oe see 
Discussion of Papers on the Development 
of the Compound Engine, and on Cyl- 
inder Condensation; Presented at the 
Washington Meeting of Mechanical En- 
gineers. 


Cartes T. Porter: 


engine to be shown by the proportion that 
the effective bears to the 
terminal pressure the cylinder. The 
former represents the work done, the latter 
the steam consumed. 


mean pressure 


in 


If in a non-condensing engine, admitting 
steam full stroke, an absolute pressure of 20 
pounds is maintained, and a back pressure 
is suffered of 19 pounds, or 4.3 pounds above 
the atmosphere, then only one-twentieth of 
is utilized. 


the steam This may, perhaps, 


be taken as the most wasteful use of steam, 


though I have met with worse cases. It 
will form a good datum line, a sort of sea 


level, to measure our elevations from. 


of 80 pounds is maintained, and a 
pressure is suffered of 15 pounds or .3 of a 
pound above the atmosphere, then one-half 
We 

immense advance in economy. 


have now an 

The 
weight of steam does 10 times the work it 
did in the former case. 


of the steam is utilized. 


If again in such an engine an absolute 
pressure is maintained of 150 pounds, and 
the same back pressure of 15 pounds is 
suffered, we have a second advance in 
Now nine-tenths of the 
The same weight of steam does 18 times the 


work it 


steam is 
did* in the first case. This would 
not be very bad practice. 
jority of non-condensing engines run with 
less economy than this. 

Now let uscut off our 150 pounds at } of the 
so we 


before. The mean effective pressure has 
fallen, however, only to 74.5 pounds, and so 
pressure. The same 


steam new does twice the work it did with- 


to twice the terminal 


out expansion, or 36 times the work done in 
the first case. 


sures is very great, especially when work- 
ing expansively. 
paring with the above the inferior results 


stroke, with } of the 
pounds absolute. 


above pressure, or 75 

The terminal pressure is now 18.75 pounds. 
The mean effective pressure is 30 pounds, 
or only 1.6 the terminal 
28.8 times as much work is 


times pressure. 


now done by 
the same weight of steam as was done in 


the first case, instead of 36 times as much. 





We have had to discard the use of | 


a) 


| The gain in this class of engines from using 
|high pressure is due to the fact, that a 
smaller proportion of the total pressure is 
wasted in overcoming the resistance of the 
| atmosphere. 

In non-condensing engines, with ordinary 


| 

| pressures, there is no gain made in economy 
| by cutting off earlier than } of the stroke. 
|In this class of engines we are absolutely 
| limited to three expansions. 


earlier 
| 


If 
merely 


off 
the 


we cut 


than this, we reduce 


interest, and suggested an idea which per-| power, and so the value of our engine, with 


haps may not have occurred to you. 


a loss instead of gain in economy. 
' 


back | 


economy, almost as great as the first one. | effected by the method of compounding, the 


utilized. | 


are using only ¢ as much steam as} not compensated, except in a slight degree, 


by diminished condensation. 


Disregarding at | 
present the condensation of steam, as it en- | 
ters the cylinder, we find the economy of an | 





If in a similar engine an absolute pressure | 


| under these 
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It is true that if the pressure be raised, 
as from 60 pounds to 100 pounds, and so the 
be cut off earlier to do the same 
work, the consumption will be reduced. 
This is owing to the higher pressure. If a 
smaller engine be substituted, in which this 
pressure follow to 4+ of the 
stroke, in order to do the same work, a still 
further gain in economy will be made. 

The following tables show the relation of 
the mean effective to the terminal pressure, 


steam 


higher must 


and so the gain by expansion, on the theoret- | 


ical assumptions of no back pressure above 


the atmosphere, no waste room and no 


condensation of the entering steam, under | 


the two pressures, and for the several points 
of cut-off taken. 
made in the most simple manner, without 
regarding the effects of the conversion of 
heat into work, or of the fall of temperature 
during expansion. It is desired that nothing 
shall call attention away from the single 


The computations are 


relation which is presented. 


TABLE 1. 
ABSOLUTE PRESSURE, 90 LBs. 








Point Termi- Mean Ratioof Incr'se 
re) nal Effective | Former to in 
Cut-off. |Pressure Pressure| Latter. Ratio. 

| - a 
1-2 stroke. | 45 1bs.| 61.5 Ibs.| 1 to 1.366 a 
3 ~=6(3000 | 48.27 * | 1 1.609 1243 
1-4 S 2325 ‘ | 39 1) 2 = fee .124 
1-5 ” 18 edit Miho y dee 060 
1-6 ~ 15 oe ioe | 2 = 2 oe .019 
1-7 ” 12.86 ‘** | 23.18 * 1 ** 1.803 —.004 
1-§ a 11. ** | 2 sol Wi Wetec —.0z1 

TABLE 2. 

ABSOLUTE PRESSURE, 160 LBs. 
1-2 stroke. 80 Ibs. 120.5 lbs. 1 to 1.5 ange 
1-3 we $8.33 ** | 96.75 * | 1 * 1.814 .314 
1-4 - 40 * i gare “ 1 * 2.018 . 204 
1-5 ae 32 * | 6882 * ,™“ O .132 
1-6 oe 26.66 ** 59.76 *& , * Oe | 091 
1-7 " 22.86 ** | 58.64 “* 11 * 2.3903 062 
1-8 és 20 * | 4688 * | 1 * 2.344 041 


The above tables show the possible gains 
from expansion in non-condensing engines, 
theoretical It 


conditions. is 


| obvious, that the unavoidable losses, from 


same 


early release, incomplete exhaust, waste 


room, and cylinder condensation, are suffi- 


| cient to change into positive losses the small 


apparent gains from expanding below 4 of 
the initial pressure with 90 pounds, or} with 
160 pounds absolute pressure. 

In this class of engines, when expansion is 


limit of economic gainis reached still earlier. 


| Here there is probably no advantage to be 


Probably a ma- | 


stroke. The terminal pressure is 37.5 pounds, | 


derived from more than two expansions, or 
expanding below one-third the initial press- 
ure. The reason for this earlier limit is, the 
that is suffered, when the 


loss of pressure 


steam is transferred from the high pressure | 


to the low pressure cylinder. This loss is 
The conden- 
sation ina given time varies in two ways, 
first, as the difference between the alternate 
temperatures to which the surfaces are ex- 


posed (not as the square of this difference, 


|as erroneously stated in the paper under dis- 


The gain made by employing high pres- | 


This will appear by com- | 
| 


and second, as the area of the con- 
densing surfaces. 


cussion), 


Now the aggregate area of condensing 


| surface in the two cylinders of a compound 


got by cutting off at the same point, + of the | 


| ferences 


engine is greater than that in a single cylin- 
der of the The reduétion in 
the loss from condensation that 


same power. 


internal surfaces of the two cylinders are 
not exposed to the highest and the lowest 
temperature. 
of temperature to be, as they are approxi- 
mately in practice, divided equally between 
the two cylinders, one-half in each. Then 
if the aggregate condensing surfaces in the 
two cylinders were only equal to that in the 
one cylinder, one-half of the loss from con- 


densation would be avoided, for with the same | 


area of surface, each square inch would be 
exposed to only one-half the changes of tem- 
perature. Ifthe compound cylinders pre- 
sented twice the surface of the single cyl- 
inder, we would have no saving of conden- 
sation, for twice as many square inches 
would be exposed, each to one-half the dif- 


of temperature. In practice, the 





| Se 
surfaces of the compound cylinders are 


greater, but not twice as great, as those of 
the corresponding single cylinder, so there 
is a small, but only a small gain in this way. 

The loss of pressure between the two 
cylinders renders compounding in this class 
of engines a rude mode of expansion, even 
within the narrow limits mentioned, and 


|one which ought not to be used where it is 


practicable to cut off in a single cylinder. 
The large class of engines, as steam pumps, 
in which the steam must follow full stroke, 
affords the only legitimate field for com- 


| pounding against the atmosphere, the re- 


sistance of which is exerted against the area 
of the larger piston. 

It seems important that a protest should 
be made here against the absurd practice 
of compounding non-condensing engines, in 
which the steam can be expanded in one 
cylinder. 

Condensing engines, when compounded 
with steam jacketed cylinders, show a large 
gain in economy. The paper under discus- 
sion attributes all this gain to the avoidance 
of cylinder condensation, on the erroneous 
assumption that the condensation varies as 
the square of the difference between the tem- 
peratures of the live and the exhaust steam, 
and it says nothing at all about the addi- 
tional work that is done by the steam when 
further expanded in the second, or in the 
second and third cylinders. 

Now the fact is obvious, that this addi- 
tional work is very great. While the press- 
ure is low on these late expansions, the 
piston area is so much greater, that in 
triple expansion engines the last cylinder 
does the most work. This additional work 
accounts for the gain in economy several 
times over, showing that this gain must be 
in a large degree neutralized by losses of 
some kind. 

It is worth while to exhibit this clearly. 
Let us suppose a theoretical case of 160 
pounds pressure expanded 64 times, or to 
2.5 pounds pressure, in three cylinders, and 
without loss in transmission from one cyl- 
inder to the next one, and thence to be ex- 
hausted into a condenser, in which a perfect 
vacuum is maintained—as compared with 
the same volume of steam, of the same 
pressure, exhausted into the same perfect 
vacuum, without any expansion. 

In the last case we have 


160 x1= 160 
In the first case, cutting off at 4 stroke 
in each cylinder, we have 
(1.) 18° x 2.386—95—40=55 x 4— 220 


|(2.) 4° x 2.886=23.86 —10=13.86 x 16= 220 
|(3.) 49 x 2.3886=5.96 x 64= 380 

Total 820 
The final multipliers, 1, 4, 16, 64, are the 





is made in | 
the former is caused by the fact, that all the | 


Suppose the alternate changes 


product of the cylinder areas into the 
| distances through which the pressure acts. 
The last cylinder, though having only 5.96 
pounds mean pressure, is by far the most 
efficient, the area being 16 times that of the 
first one, and there being no back pressure to 
be deducted. 

The gain by expansion is more than four 


fold. Of course, these theoretical condi- 
tions cunnot be realized. But let us see 


how large the margin is for practical draw- 
backs. 

For this purpose we will compare this 
supposed case with one of 90 pounds pres- 
sure, cut off at 4 stroke and expanded 
against the atmosphere. In that case we 
have already seen the theoretical gain from 
|expansion to be 73.3 per cent. Here the 
| theoretical gain is 412 per cent., or 5.62 
times as much. 
| Now the former is a familiar case. It is 
| well known that in ordinary good practice, 
| with common losses from early release, in- 
| complete exhaust, waste room and conden- 
| sation in unjacketed cylinders, a horse-pow- 
‘eris got in this way by the evaporation of 25 
pounds of water per hour. Here, therefore, 
| we have a good basis for comparison, and on 
| that basis the consumption of water in the 
| three-cylinder system should be 25+5.62, or 
‘less than 4} pounds of water per horse per 
|hour. The paper does not claim a consump- 
tion to have been reached so low as three 
times this, or 13} pounds. 

But even supposing the expansion to have 
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i rete ‘ ] 
heen carried down only to 10 pounds, or 16 | 
fold, and the steam to have been exhausted | 
| 


from the second cylinder into the condenser 


.gainst 2 pounds pressure, which is or- | 


dinary practice, then the gain from the 16) 
expansions should be 255 per cent., or 3.4 | 
times as much as in the non-condensing 
engine. This would call for a consumption 
of only 7.3 pounds of water per horse per 
hour, or one-half the amount evaporated in 
practice. So it is obvious that the gain 
effected in compound engines is obtained 
wholly by the increased number of expan- 
sions, in spite of largely increased losses, 
due partly to loss of pressure between the 
cylinders and partly to increased condensa- 
tion. 

A few words on the assertion contained 
n the paper that the condensation of the | 
steam, as it enters the cylinder, varies in 
:mount according to the square of the dif- 
ference between its temperature and that of 
the exhaust to which the surfaces had just 
been exposed. That proposition will not 
stand up very long to be looked squarely in 
the face. 

It means that if this difference is 100 
degrees, the condensation is 10,000 times 
vreater than if it is one degree, or that, if, 
in the latter case ;$, of one per cent. of the 
steam is condensed, then, in the former case, 
it is all condensed, and must be replaced, 
so that the indicator can account for only 





50 per cent. of the water evaporated. With | 
the difference named in the paper, of 180°, 
the condensation would be 32,400 times as 
creat as itis for a difference of 1°. Com- 
mon experience, in the large gain in econ- 
always made by using higher pressures 
involving greater differences of temper- 
ature, and by attaching condensers to non- 
condensing engines, which involves. still 
greater differences, proves that no such 
ratio can exist. If it did, or anything like 
it, the result would be loss instead of gain, 
in all these cases. 

GeorGE H. Barrus: I have little to say 
in regard to the effect of compounding upon 
cylinder condensation, but I would call at- 
tention to the matter of the free expansion 
of steam without doing work, and relate a 
somewhat remarkable experience which has 
come to me, and one which those who do 
not believe in condensation due to free ex- 
pansion, may, perhaps, find it hard to ex- 
plain. I am myself an unbeliever in this 
cause of condensation, and I take this oppor- 
tunity in the hope that discussion may make 
the question less obscure. 

In 1877 Lhad the good fortune to conduct 
in Boston the Dixwell experiments on super- 
heated steam. Some of the results of two 
of these experiments are given in the ac- 
companying table. 


omy, 


The two experiments 
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~ In the third experiment, which was made 
at a cut-off of 67.2 per cent., the steam left 
the superheater at a temperature of 425°, 
and entered the steam chest at 406°. Here 
the temperature in the cylinder fell to 305°, 
and in the exhaust pipe to 212°. 

One of the objects of the Dixwell experi- 
ments was to show that in the use of super- 
heated steam there was a great loss of tem- 
perature where the steam entered the cylin- 
der, due to the causes which operate in 
producing cylinder condensation. In the 
discussion of the results of the experiments 
the question arose whether it might not be 
claimed that the loss of temperature could 
not be explained solely on the ground of the 
radiation of heat, which takes place from 
the outside of the cylinder, It was thought 
that if the same quantity of steam 
passed through the cylinder in a given time 
that was consumed on these experiments, 
but instead of running the engine, keeping 
it at rest, there would be no cooling effects 
except radiation, and the question that was 
raised would in this way be settled in a 
most satisfactory manner. Accordingly the 
two experiments referred to were supple- 
mented by two further experiments made 
with the engine at rest, the four valves wide 
open, and the throttle valve adjusted so as to 
pass the same quantity of steam through the 
cylinder in a given time, as was used when 
the engine wasrunning. The results of these 
tests were given in lines 2 and 4 of the 
table. The last column gives the total heat 
of the steam discharged to the condenser, 
this serving at the same time as a calori- 
meter. 

These tests 
cut-off, the running 
the temperature at the throttle valve to be 
reduced 8°, that in the cylinder 71°, and 
that in the exhaust pipe 148°, and there was 


was 


that with the shorter 


of the engine caused 


show 


i that is not the fact. 


| has this to say: 


a similar, though not so marked an effect in | 
the case of the test with the longer cut-off. | 
There is much here that is worthy of | 


study, but I would direct attention only to 
the matter of the difference in temperature 
between the cylinder and the exhaust pipe 


in the cases where the engine was in opern- | 


tion. There is a difference of 96° in one 
case and 93° in the other case, while only 
19° and 18°, respectively, occurred when the 
I can understand 
that the cooling action which produces 
cylinder condensation was the cause of the 
large amount of cooling which took place 
on the entrance of the steam to the cylinder 
—135° in one, and 119° in the other—but 
the only thing that seems to have acted 
when the steam left the cylinder was the 
free expansion into the exhaust pipe. 

Was this large amount of cooling due to 


engine was not running. 


free expansion, or if not, what was its cause ? 


TABLE NO. 1 


















© s | Temperatures of tbe ss 
% Se q S | P =I Superheated Steam. Ses 
= Ta) | 2 , Sy a 2 =| ai 6 
~ aoe = © Ya © 2 a 4 - , eee 
2 apm. | & & M ° | ©. ack Sa; aa at . Lo .o 
he Rn te ws = Pe 52 Aa Nes : > S| 2 eas 
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5 = na S| ww BA 
- Ay . 
1 Running 50.0 4139 33.5 0.6 392.1 190. | 441 306. | 210. 1159. 
2 iNot *“* ee rr eee) ee all eee wan 409.4 490 449. | 377. | 358. 1223 
| 
Reduction of Temperature or Heat Due to Running Engine. Ar 8. 71 148. 64 
el ” a <i lomaN " 
3 Running | 50.2 .672 13.7 0.7 560 425. | 406. | 305. | 212 1171 
S eree <P hr Ore Sli a amorll assests If) (a aaines 550.1 425. | 412. | 355. | 337. 1210, 
Reduction of Temperature or Heat Due to running Engine. aa 6. 50. | 125. 39 


referred to are those numbered 1 


They are two of a series made under the 
(direction of a board of naval engineers, of 
which one of our members, Chief Engineer 
Loring, was chairman. 

In the first experiment, which was made 
at a cut-off of 43.9 per cent., the steam left 
the superheater at a temperature of 490°, 
and it entered the steam at 441°. 
Arriving in the cylinder the temperature fell 
to 306°, and in the exhaust pipe close to the 
cylinder to 210°. 


chest 


and 3. | 


Presipent Bascock: I will read a note in 
regard to the compound engine. Comparing 
twelve ships with compound and nine ships 
with triple expansion engines, reducing them 
all toa common standard of ten knots per 
hour with 1,000 tons of weight carried one 
thousand knots, all in reasonably fair weath- 
er, an average of about 25 per cent. was 
found in favor of the triple expansion en- 
gines, both in displacement and dead 
weight. 

Mr. Emery: The principal criticisms I 


ithem dollars every day; they knew that 
| their supply of timber was growing smaller 








7 


draw atterition to are those of Mr. Porter, | had them subjected tocareful analysis. The 
whose views nearly every engineer of note | results are reassuring as showing that there 
has now given up, in regard to the subject | is not so much food adulteration as there is 


of compounding and non-compounding. It} popularly supposed to be—showing inci- 


is an actual fact, that many locomotives are | dentally that the great majority of men are 


running abroad, which are non-condensing | honest. Of the 300 samples, 258 were good, 
42 faulty, and there were 30 cases of under- 


weight. 


engines and which do run with economy 
compounded. 

This disposes of any theories on the sub- 
ject. It that the effect of 
condensation so largely overcomes any the- 


=> 


The West is Ahead, 


is a fact, also, 


Our Boston contemporaries are announc- 
ing with large head lines that 13 miles of 
track have been laid in 11 days on a Massa 

chusetts that this is ‘the 

of heat f . F F 

; astest railroad work ever done in this coun- 
flows from a radiator toan|,. ,, , ‘ Lae 
try.” Our New England friends probably 
never saw or heard of the tracklayine ex- 


ploits on a score or 


ories in regard to the result of expansion 
that there is really no room for argument 
on the subject. In regard to the question 
of the 


know the heat 


road, adding 


amount transmitted, we | 
absorbent directly; but it is well known 
that, with a constant rate, the quantity to 


: : : : more 
flow through ina given time is as the square. | 


western roads 
ss é : | Where from two up to five and even seven 
lhe quantity at the moment is doubled, and|_.. : : 
1 . ae .. |miles a day of track have been laid down. 
the time halved. It is just exactly like | : ; ; : 
i j 3 . | At the present time one road in Manitoba is 
the law of falling bodies. The space passed | 
over varies as the square of the time. It is 
a matter of the 
same as overcoming resistance from a fall- 


is 
pushing its track westward at the rate of 
from four to five miles a day, having last 
The 


Massachusetts performance of 13 miles of 


overcoming resistance 


| week put down 22 miles in 53 days. 


ing body. There is no question about that. 





| track in 11 days would not be considered 
Some amusement was caused by the re- | 


+ 4 if bee nl worth recording out in the wild and un- 
ark th: ny position was correct, : r fa , 
mart that Ut y I uN ” yi t . FT tamed West. The Railay Age & 
the steam would be condensed. The rule in 
tad _ 


that case is much like the rule as to the 
depreciation of a plant in a manufactory of 
any kind. 
year for depreciation, it may be said that 
but 


Anarticle has been going the rounds of 
the press setting forth that there was an 
enormous quantity of coal wasted in blow- 
ing the whistles of locomotives. 
National Car and Locomotive 
Builder, who did not believe that the assumed 
of fuel 


substantial 


If you allow 10 per cent. every 


‘ ; : Angus Sin- 
after a while you will have nothing: ae 
3 Clair, of the 


= © ie ; j 
cost rested upon any basis mote 


Band Saws for Cutting Lumber. 


than made some 


careful experiments to determine the weight 


guess 


work, 


Regarding the use of band instead of cir- 
cular the Northirestern 


of steam used in blowing a whistle fora 


saws, Lumberman | certain time. Mr. Sinclair was then able, 


from his knowledge of locomotive running, 
be said 


‘“Not until this season could it 


to calculate the fuel consumption devoted 
that band saws had come into anything like 


to whistling. Taking the small duty of five 
pounds of water evaporated with one pound 
of coal, and 


general use. It is singular that they were 
Nine 


white 


not used more extensively heretofore. 
out of ten of the manufacturers of 
pine lumber knew that the band would save 


making other allowances that 
than liberal, he the coal 
consumption of a locomotive running 200 
miles a day to be 146 pounds. 


seem more tixes 


Throwing in the odd pounds, ealling it 
year by year, yet they waited until there} 150, and with coal at 
was started what might be called a band- 


saw craze before they availed themselves 


four dollars a ton the 
cost of whistling would be 26 cents per day ; 
rather cheap we should say for a necessity 


of the profit and advantages which the use | jn railroading. 


Mr. Sinclair’s experiments 


of the band saw ensures. Ask these men] are also valuable in that they puncture one 


now to take their good logs to the circular | more popular delusion. 
to be sawed, and they would call it a step Sears 
backward that 
afford to take. 


them. 


—-_ —— 
they could by no means 


The thin ‘ribbon’ delights 
They cannot at the 
pile made by the band and think that a half 


Salting gold and silver mines has come to 
be fairly well understood as sprinkling some 


look sawdust 


of the precious metal where it can be made to 
‘“pan out” with a specimen of the dirt 
or more of it ought to be in the shape of |taken for analvsis. It 
lumber that would sell from #15 to #40 a 


thousand. 


is a shrewd game 


practiced by those who have practically 
worthless territory But 
far as we know salting a railroad was never 
made public until Jay Gould testified in the 
recent railroad investigation. 


They know that there is the to dispose of. 80 
greatest possible economy in the manufac- 
ture of lumber when it is sawed by the 
band; and feels that 


business is conducted economically—in fact, 


when any man his From his tes- 


jtimony it appears that even this 





shrewd 
just as well as it can be conducted—it is @/ railroader was once over-reached by the 


constant inspiration to him. There is no| 


salting process. It was in the instance of 
of the of the 
| Central Pacific system which some parties 
to sell Mr. Gould. They 


lheld the freight back for a fortnight, until 


use crying over spilt milk, but one cannot } one innumerable branches 
help thinking what a saving of timber, and 
benefit the 


large it would have been, had the band been 


what a to lumber business at} were anxious to 


introduced in the Northwest twenty, or even | Gould came to look at the 
’ rr . mr 
it go with a rush. The 
| thought the road was doing an enormous 
York, Susquehanna and | business, bit accordingly, and for once in 


property, then let 
ten, years ago. result was Gould 


ape 
New 


On the 


| Western Railroad a double track is about | his life was sold when he bought. 


to be laid between Jersey City and Pater- | 
}son. It 
| ham and laid towards Jersey City. 


| a 
is to be commenced at New Dur-| A correspondent, given to the humorous, 


On ac-| suggests that Mr. Crane may, after all, be 


count of the good management of this road,| wrong in supposing that the reason why 


a large number of business men of New| the engine of the Chicago ran after the 
York who live in the suburbs patronize it. | starting valve was closed was that the valve 
We trust the directors will .see the neces-! leaked. He savs: ‘After the starting 


sity of hurrying this work, and, if possible, | yalve was closed the steam behind it changed 


lay this new track in both directions from | to the cold white vapor which is the source 
of the 


claimed three or four years ago that this 


New Durham at one time, so as to complete 
We 
a course will not only be beneficial to the | 


power in Keely motor. It was 


it as soon as_ possible. believe such 


would pass freely through cast-iron.” As 
railroad company, but will also be of great | this is the only possible explanation of the 


benefit to districts through which the road phenomenon, we give it place; at the same 


runs. time we stick to Mr. Crane’s explanation. 
; — a ™: 
The World has taken a very practical way Iowa is having a genuine natural gas 
to find out the extent of food adulteration. boom. The sixth well has been completed 


It has had purchased from retail dealers 100, at Herndon, and there are encouraging 


packages each of tea, coffee and sugar, then | prospects elsewhere, 
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EDITORIAL ANNOUNCEMENTS. 

SB Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can vo so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

82 Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

&®™ We are not engaged in procuring patent rights, 








or in selling machinery, nor have we any pet scheme | 


to advance, or hobby to ride. 


|name some shops where they 
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Machine Shop Apprentices. 


Two young men in widely separated parts 
of the country, working as apprentices at 
the machinist’s trade, asking 
would be 


write us to 
likely to get better opportunities to learn; 
their intentions are to leave the shops where 
they ought (we think) to stay sometime 


jlonger to complete their terms of regular 


apprenticeship. 


Both, 
letters, are well educated, intelligent young 
men, and intensely ambitious to succeed. 
As is the case with every ambitious appren- 
tice, they are dissatisfied with the progress 


judging from their 


| they are making, and think they should be 





c2™ We invite correspondence from parctical ma- | 


thinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 


®™ Subscribers can have the mailing address of | class of work he left; 
Send both | for becoming a good workman were a little 


their paper changed as often as they desire. 


advanced faster. 

In the way of reply to several points 
raised in these letters—they are singularly 
alike—we must say: It is almost invariably 
bad policy for an apprentice to leave a shop 
in the middle of his apprenticeship. An 
admission that he has done so is about the 
poorest recommendation he can carry to a 
strange shop. On the contrary, the fact that 
he worked out a regular term of apprentice- 
ship is one of the very best recommenda- 
tions he can have ; the best not only as indi- 
cating that he probably knows something 
about the trade, but as well in indicating 
that he has perseverance, a fixed purpose 
and a sense of honor. 

We do not believe there is a decent machine 
shop in the country where industry and a de- 
termination to do the best under all circum- 
stances is not appreciated, and where in the 
end it will not be rewarded. If these young 
men believe to the contrary of the shops in 
which they work (of which we happen to 
know something) they are simply mistaken. 

Apprentices are taken in machine shops 
to make money from their work. There 
may be along with this a feeling that it is no 
more than right to do something towards 
keeping up the supply of skilled mechanics, 
and perhaps there is also a little disin- 
but the first reason 

This being so, itis 


terested benevolence, 
given is the chief one. 
not reasonable to suppose that an apprentice 
will be kept at work that could as well be 
done by a laborer at about one dollar a day, 
when he is competent to do the work of a 
journeyman to whom twice or three times 
as much must be paid In our experience 
such things are not practiced. 

Apprentices working in a shop where 
ordinary good work is done are often carried 
the idea that they would be 
much better off in a shop noted for an 
extra fine class of work, not thinking that 
in such shops the finest parts of such work 
are not given to apprentices. A young man 
going from the shops named in these letters 
to one of the finest shops in the country 


away with 


'would find himself doing just about the 


if his opportunities 


old and new addresses. Those who fail to receive their | heiter the probabilities are that his oppor- 


papers promplly will please notify us at once, 
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| tunities for becoming a mechanic would be 


| less. 


There is, it is true, a difference in shops 
far as facilities for learning a trade are 


‘concerned, but this is something that should 


entering into an 
more to be learned 


be thought of before 
engagement. There is 
in any good machine shop than any boy 
will learn in three or four years, and if all 
the surroundings are not the most desirable 
the deficiencies may be largely overcome by 
increased diligence. One thing is reasonably 
certain : 
the country where some things cannot be | 
learned that will not be learned in 
other. 

Our advice to every apprentice is: Hav- 
agreement to work a 
trade, stick to it 


an 
learn a 


ing entered into 
certain time to 
every time. 

a. 


Examining Locomotive Engineers. 

Alabama now has a law requiring every 
locomotive engineer to be examined as to 
We do not think this 
law will do any very material harm, and 
certainly no There is not the re- 
motest possibility that the opinion of the 
Alabama Board of Examiners, unless it is 


his qualifications. 


good. 








any | aggregate 


| 


liberal means at command. 
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composed of railroad mechanics, will have 
any influence in the way of inducing a 
master mechanic to employ a locomotive 


engineer. Locomotive engineers are not 
picked up in the same way that stationary 
engineers are, and the only examination 


that is of any value is that which they get 
on the road as firemen and engineers. ~ Put- 
ting incompetent men in charge of locomo- 
tives is an act of folly railroad corporations 
are not likely to be guilty of. The only 
effect we should expect from such a law 
would be the possiblity of refusing a license 
to some competent men who knew a good 
deal about running a locomotive and not 
much about answering questions. There is 
such a thing as ‘‘ governing ” too much. 
cane NS ceca 

‘*Who shall decide when 
agree?” is an old query. 
tient or his friends have to 
cases, as well as in frequent 
cases where the doctors are unwilling to 
express an opinion of some sort. 

In our June 11th issue we published Mr. 
Emery’s paper on the Compound Engine, 
read before the American Society of Me- 
chanical Engineers, and his paper on Cyl- 
inder Condensation appears in the present 
issue. The two subjects being closely 
related, the papers were discussed together 
before that body. In view of the increas- 
ing attention which is being given to the 
subject of compounding, especially, by 
steam engineers and steam users, we are 
confident it will serve a useful purpose 
if we place before our readers both Mr. 
Emery’s papers and the criticism upon his 
argument and deductions made by Mr. 
Porter, as well as the interesting query 
raised by Mr. Barrus regarding condensa- 
tion. The two latter will be found upon 
another page. 

a 


doctors dis- 
Usually the pa- 
decide in such 


those less 


An American mechanical engineer—a Con- 
necticut man—lately made a trip to Europe. 
On the steamship he fell in with an English- 
man, who was voluble over the standing of 
the tight little island as a maritime power 
and a builder of steamships. Finally, the 
Connecticut man offered to lay a wager, 
that notwithstanding the skill of British 
marine constructors, the safety of the ship 
and passengers, in which they were at that 
moment, depended on American mechanism. 
The Englishman readily accepted the wager. 
They went to the engine room and found 
the safety 
nothing of the rod and stem packing, 
all American. 

= a. : 


valves and steam gauges, to say 
were 


Reports of the Trustees of the Cooper 
Union. 


The twenty-sixth, twenty-seventh and 
twenty-eighth annual reports, just issued, of 
the trustees of the Cooper Union are printed 
together in pamphlet form; they include 
the time since the previous report, printed 
in 1884. An account is given of the exten- 
sive repairs found necessary which cost up- 
wards of $275,000. Unfortunately this has 
absorbed the greater part of the endowment 
fund, 
from the rental of parts of the building, 
which, with other means of revenue, could 
most advantageously be devoted to educa- 
tional purposes. 

One of the most interesting items of the 


the principal income being derived 


| report is that showing that during the past 
that is, there is scarcely a shop in | 


year there have been 3,389 night scholars, all 
| males, and 409 female day scholars ; also an 
attendance at the reading room of 
1,800. These figures are interesting not only 
as showing the great amount of good that 
is being quietly done at this institution, but 
as indicating what might be done with more 
Literally thous- 
ands are turned away, while at the same 
time there is room in the building for their 
accommodation if it were not necessary to 
rent this room for other purposes to secure 
the means for continuing the schools. 

The trustees intimate that an endowment 
fund of one million dollars is required; 
no one doubts that this could be put to as 
good 


the city. There ought to be public spirit 





| straighten it without delay. 






use in Cooper Union as anywhere in| 


June 25, 1887 


enough in New York to raise this amount. 
It is a shame to see this institution, to which 
Peter Cooper devoted his best energies and 
the most of his means, languish for want of 
financial support. 








> 
We wish to obtain some clean copies of 


Nos. and 3, volume 5, of the AMERICAN 
MACHINIST, and will pay 25 cents per cop) 


for such as may be sent us that are suitable 


for binding. 
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Literary Notes. 


ON NEW FEATURES IN TELEDYNAMIC TRANS 
MITTERS. By Prof. F. Reuleaux. Translated 
by Wheaton Kunhardt, E.M. 

This paper is a translation of an address 
delivered by Prof. F. Reuleaux before the 
Railway Science Association in Berlin, 
Germany, the translation being made by 
Wheaton Kunhardt, E. M., for the School 
of Mines Quarterly, Vol. III, No. 2, a pub- 
lication edited by the alumni of the poly- 
technic department of Columbia College, 
NG oes 

This paper treats on the transmission of 
power over long distances by means of belts, 
wire ropes, shafting, and by hydrostatic pres- 
sures of 50 to 100 or 150 atmospheres; and 
shows how power might be carried from in- 
hospitable mountain fastnesses into the culti- 
vated plain below, to the lasting benefit of in- 
dustry. The paper is fully illustrated, and 
must prove itself to be very valuable, 
profitable and interesting to young students 
in this particular branch of the engineering 
profession, and all others engaged in the 
transmission of power, and whoare acquaint- 
ed with the higher branches of mathe- 
matics. 


an pion s D 
Ty SERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 




















(271) KR. B., Brooklyn, N. Y., writes: 
[ have always considered that gas expanded 
1-460 in volume to one degree Fahrenheit; but in 
looking into Peck’s Ganot I find the coefficient of 
gas to be .0020i; while reducing 1-460 to a decimal 
I find it to be .002173, which is quite a difference. 
Will you show me where my erroris? A.—You 
have made noerror. The fraction 1-460 should be 
regarded as approximate, and, in fact, the co- 
efficient .00204 should not be considered as rigor- 
ously exact. 

(272) Engineer, Elmira, N. Y., asks: 1. 
Has the bill passed requiring engineers to pass an 
examination? A.—There is no general law on this 
subject. Stationary engineers require a license in 
only a few of the larger cities in the country. 2. 
What is best to instruct an engineer so as to pass 
an examination? A.—No special book will answer 
the purpose. If an engineer understands his 
business as he should, he will have no trouble in 
getting papers. Any sensible examiner will ask 
questions that bring out in a general way the 
ability of an engineer to safely manage a steam 
plant. 

(273) J. R., Philadelphia, Pa., writes: 
I want to bend tubes of gas pipe for small boilers. 
The tubes are set in the crown at their upper ends, 
extend down in the fire-box, then make a quarter 
turn on an easy bend, and pass through the fire- 
box. I wish to use tubes as large astwo inches 
diameter, and some considerably smaller. What 
is the best way to bend them? A.—We have had 
good success in bending tubes for a similar pur- 
pose by filling them with sand, ramming it hard 
and plugging the ends. Then the tube can be 
heated and bent around a former having a half- 
circle groove. 

(274) H. W., Lilley, writes: 1.I havea 
fly-wheel 12 feet in diameter, the weight of rim 
being about 6,000 lbs. The revolutions are 118. 
The shaft is sprung, causing the wheel to run out 
about % inch sideways. Is this enough to render 
the wheel dangerous? A.—You should give the 
diameter of shaft. The speed of the wheel is low, 
giving a large factor of safety. Still the fact that 
the shaft is badly sprung may make the wheel 
likely to fail sidewise. When the shaft is sprung 
to the extent indicated, the best thing is to 
It costs coal to run 
with the wheel out of truth. 


(275) §S. T. W., Baltimore, Md., writes: 
I Ast two boilers, one rated at 40 and the other at 


60 horse-power. They are set side by side in brick 
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work with an 18-inch alley between; two stacks, valves correct for finding the pressure at which 
ne to each boiler, stacks 60 feet high. Grate sur- | steam will blow off? Weight of ball is 60 pounds; 


face of the 60 horse-power boiler is 22 square feet, | 
2 feet from boiler, and the grate surface. of the 40 | 
norse-power boiler is 15 square feet, 20 inches from 

poiler, and a blank plate between fire-door and | 


erate about one foot wide. The fuel used is mostly | 
is the chimneys throw off too much smoke, to which 
our neighbors object. Can anything be done to| 
prevent the smoke? A.—Increase the height of | 
the chimneys, but do not run both chimneys into 
one, as you have suggested; fire carefully, and if | 
possible increase the grate surface. 


(276) J. A. H., Bloomington, IIl., writes: 
Will you piease inform me in what position the 


ruide pulley should be placed under the following | 


-onditions: My belt is 12 inches wide, and it runs 
from a 36-inch pulley on line shaft to a 36-inch | 


pulley on a shaft at right angles to the line | 


shaft and horizontal. 
long. 
should the shaft of the guide pulleys have a steel 
base, and should it be hardened? A.—As we 
understand your question, both shafts are hori- 
zontal, one above the other, and at right angles to 
each other. In this case you will not require a 
guide pulley. If the belt will not remain on the 


The belt is about 60 feet 


pulleys without a guide, the fault is in the putting 


up of the shaft and pulleys. 

(277) C. R., Higginsville, Mo., asks: 1. 
Can I use a No. 12 Hancock inspirator to apply 
pressure to test a boiler, taking steam from a port- 
able boiler to work the inspirator? A.— Yes. 

. If 80, what kind of a gauge shallI require to 
register the pressure, and where should it be 
placed? A.—An ordinary steam gauge which you 
know to be right. Attach the gauge to the boiler 
to be tested, at about the height of the top of the 
boiler. You will also require a gauge on the port- 
able boiler, to guard against getting too high pres- 
sure onit. You can force the water against con- 
siderably higher pressure than the steam pressure 
on the portable boiler. 3. If I getthe apparatus illus- 
trated in the AMERICAN MACHINIST of May 28, must 
it be attached to the boiler being tested, or to the 
boiler furnishing steam. A.—Place at any con- 
venient point near the boiler supplying steam. 
4. Can I get one this side of the factory? A.—Not 
that we know of; write the manufacturer for price. 


(278) M. J. G., Cincinnati, Ohio, writes : 
1. Instead of a lever and weight on a safety valve, 
the weight is placed directly on the valve. How 
can I find the pressure of steam per square inch 
that will lift the valve? A.—Divide the total 
weight of ball and valve in pounds by the area of 
the valve in square inches exposed to the action of 
the steam in boiler; the quotient will be the steam 
pressure per square inch, which will just balance 
the weight of valve and ball; any increase of the 
steam pressure, however small, will lift the valve. 
In this case it is assumed that there is no friction. 
An arrangement of this kind is dangerous, as the 
weight may cant the valve to one side, causing 
considerable friction between the valve and aper- 
ture, and thus prevent the valve from lifting and 
acting promptly as it should do. 2 If the total 
weight of valve and bail placed on top of the valve 
is 80 pounds, and the area of the valve 7 square 
inches, what pressure of steam per square inch 
will lift the valve? A.—80 +7 = 11.42+ pounds per 
square inch of valve. 3. If I have 60 pounds of 
steam, say, at 12 o’clock, before going to dinner, 
and on my return I find 70 pounds of steam in the 
boiler, and with this pressure cannot start the 
engine, what would be the matter? A.—Evidently 
there is something seriously wrong, but what that 
is we cannot tell without examining the engine. 


(279) W.G.8., Danville, Va., asks: Can 
you give me a rule for finding the number of 
square feet of heating surface required to heat a 
given number of cubic feet of air? A.—Positive 
rules for steam heating which will be correct for 
all parts of the country cannot be given, as the 
conditions are so varied, depending upon locality, 
climate and heat required, and also on the condi- 
tions found to exist in any particular building. 
When a building has large glass surfaces, or is 
composed of iron, ete., the air within is cooled 
more rapidly than in ordinary buildings, with 
average windows and other average conditions. 
Buildings of this kind will require an extra amount 
of heating surfaces, as the air is cooled by coming 
in contact with the surfaces of the windows and 
walls. The steam engineer has nothing more 
than averages to depend upon for his guidance. 
In case of small corner rooms, with low-pres:ure 
steam, in climates like that of New York, one 


syuare foot of average radiator surface to each 50 | 


‘ubie feet of air space is generally considered 
ample, 


sufficient, while in many churches 1 to 150 is all 
that is needed. 2. How is the horse-power of a 
boiler determined ? 
Ss usually rated by the number of square feet of 
eating surface it contains. Some manufacturers 


allow 15 square feet of heating surface for each | 
orse-power, some 12, others 10 square feet per | 


horse-power. Consequently, to find the horse- 
power of a boiler, divide its total heating surface 
'o square feet by 15, or 12, or 10, the quotient will 
be the horse-power of a boiler. We believe that 
> square feet of heating surface should be allowed 
for each horse-power, with a correct proportioned 
crate surface. 


280) J. H. C., Crawfordsville, Ind., 
vrites: Is the following problem relating to safety 





,awdust and shavings, very little coal. The trouble | 


Should the boxes be at an angle, and! 





|N. Ye, 


With large rooms 1 to 60 is often enough, | 


| s. », > . . 
and in halls and stores 1 to 100 is usually considered | of shafts, etc.; sent on receipt of P. O. Note; price 


A.—Horse-power of a boiler | 


weight of lever, 20 pounds; length of lever, 36 
inches; fulcrum, 4 inches from center of valve; 
area of valve, 9 inches; and weight of valve and 
stem, 5 pounds. 


Weight of ball x length of lever, 
60 x 36 


= 2160 
| Weight of lever X \& length of lever 
. 20 X 18 : = 360 
Weight of valve x distance of fulcrum, 
5x4 = 20 


Area of valve X distance of fulcrum, 
if 


” lbs. pressure of steam at which 
2540 + 86 = 70.55 { the safety valve will lift. 


A.—You are correct. But it should be remem- 
bered that in the way you have stated the example 
that the center of ball is assumed to be even with 
the end of the lever. If the ball is moved towards 
the centerof lever, then multiply the weight of the 
ball by the distance from its center to the fulcrum, 
instead of the weight of the ball by the whole 
length of lever. It is also assumed that the lever 
is of equal breadth and thickness throughout; if 
the lever is tapered towards one end, as is often 
the case, then find the center of gravity of the 
lever, and multiply the distance from the center 
of gravity to the fulcrum by the weight of the lever, 
instead of multiplying half the length of lever by 
its weight. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 














Gear Wheels. See Geo. B. Grant’s adv., p. 16. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Edw. Sears ,Wood Engraver, 169 William st, N. Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
AirCompressors, Rock Drilis. J.Clayton,43 Dey st. A. i 
Exhaust Tumbl’g Bbls. Henderson B’s., Waterb’y,Ct. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Solid Nickel-Seated ** Pop” Safety Valves. Con. 
solidated Safety Valve Co., 111 Liberty st., N. Y. 


Robbs’ Patent Composition for case-hardening. 
Send for circular. F. W. Tasney, Paterson, N. J. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


‘*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 


‘How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N.Y. 


20'', 25’’. 28’ B.G.and S. F. upright drills for imme- 
diate delivery. Currier & Snyder, Worcester, Mass. 


Ice and Refrigerating Machines. 124 built, and all 
successful. David Boyle, 521 Monroe St. ,Chicago, Il. 


Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G. S. Woolman, 116 Fulton st., N. Y. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st., N.Y 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 111 Liberty 
st., N. Y 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum &Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See June 11, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc. ; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st., N.Y. Send for des’n. 

Patents, American and Foreign, promptly pro- 
cured and sold on best terms by Jas. H. Lancaster, 
patent attorney, 187 Broadway, N. Y., and London. 

The Holly Manufacturing Company, of Lockport, 
will send, on application, their pamphlet 
illustrating pumping machinery and reports of 


| duty trials. 


Press for sale. Quick-acting; hole in bed, 8x5; 
punches to center of 13-inch sheet; 21-inch shaft; 
also four-spindle Drill. B. W. Payne & Sons, 
Elmira, New York. 


New Book on Gears; Tables giving 3,094 diam- 
eters, with rules for calculation of movements 


50 cts. Address C. B. Long, M. E., Worcester, Mass. 


Reed’s Engineer’s Hand-Book to the Local Board 
Examinations. Eleventh edition revised and en- 
larged, with 260 diagrams and 36 large plates. 8vo., 
cloth, $4.50, post-paid. Catalogue of books free. 
E. & F. N. Spon, 35 Murray st., New York. 

** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 


lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the ‘New Handy,” mailed at 50c. each. The 
former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52issues of any volume. AMERI- 
CAN MACHINIST PUB’G Co., 96 Fulton st., New York 
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Water works are to be built at Titusville, Fla. 
John Bates, Baltimore, Md., is enlarging his shop 
capacity. He builds elevators. 


A cotton compress is to be erected at Tuscaloosa, 
| Ala., by T. N. Hays and others. 


Lumber mills will be built at Greenville, Ala. 
J. T. Perry can give information. 


and Magazine streets, Newark, N. J. 


The Knoxville (Tenn.) Car Wheel Company are 
erecting an addition to their works. 


orders for cotton machinery for Mexico. 


Cyrus Butler will build a foundry on Braintree 
street, near Everett street, Boston, Mass. 


The Meadows Manufacturing Company, Oxford, 
N. C., are enlarging their cotton factory. 

The Schoenhoffer Brewing Company will build a 
$100,000 brewery on Eighteenth street, Chicago, III. 


The machine shop of Sulzer & Vogt, Louisville, 
Ky., recently destroyed by fire, will be rebuilt at 
once. 

A large saw mill, also a planing mill, is being 
erected at Balling, Ala., by Milner, Caldwell & 
Flowers. 

The Livermore Foundry and Machine Company, 
Memphis, Tenn., are enlarging their works to keep 
up with orders. 

The Hope Manufacturing Company (cotton goods), 
Fayetteville, N. C., are making extensive additions 
to their works. 

It is in contemplation to erect an extensive plant 
of steam machinery at the Wadesboro (N. C.) sand- 
stone quarries. 


The Birmingham Safe and Lock Company has 
been organized at Birmingham, Ala., by H. F. 
Bridewell and others. 


The Louisiana and Arkansas Railroad Company 
will build shops at Alexandria, La., if the city will 
donate 30 acres of land. 


The Springfield (Ohio) Tool Manufacturing Com- 
pany is the name of a new company that proposes 
to build machinists’ tools. 


Selby Starr & Co., agricultural implement 
makers, at Peoria, Ill., were recently burned out. 
They will rebuild this summer. 


The Fred Stewart Machine Shop, St. Louis (Mo.) 
will remove to 1301 North Broadway. New tools 
and a new engine will be put in. 


Extensive changes will be made in the water 
works of Chattanooga, Tenn.; one or more new 
pumping engines will be required. 


The Providence (R.I.) Steam Engine Co have 
prospects of business in the Greene engine in 
England, Spain, Russia, New Zealand and Chill. 


J. 8. Barnett & Bro. will put up a large addition 
to their tannery at Little Falls, N. Y. The new 
buildings will include an engine and boiler-house. 


The Murray Iron Works Foundry, Burlington, 
Iowa, the destruction by fire which we recently 
noticed, is already rebuilt. The foundry is 110x300 
feet. 

The Missouri Bolt and Nut Co., of St. Louis, Mo., 
find the additions lately made to their plant 
insufficient, and propose to put in additional ma- 
chinery. 


large boilers for the cable road on the Franklin 
avenue line. The beilers will be fired with arti- 
ficial gas. 


Company will have their new foundry completed 
by the first of September. It is to be built of cor- 
rugated iron. 


Perry & Co., stove manufacturers of Albany, 
N. Y., have purchased five acres of land upon Van 


will erect large stove works. 


worth of machinery for the equipment of the new 
cable road in Kansas City, Mo. 


Hubbard & Blake, axe manufacturers of Oak- 


moving their works nearer their market. 
their goods are sold inthe Western States. 


The S. A. Woods Machine Company, of Boston, 
Mass., is increasing the capacity of its works. 
Amongst other things they are putting in a Brown 
engine twice the size of their present engine. 


Most of 


The Stewart Heater Company, of Buffalo, N. Y., 
will erect new works near the city on a plot of land 
| 200 feet square, donated them for the purpose. 
The building will be 40x80 feet, three stories high. 

The U. 8S. Torsion Balance Company—office, 92 
Reade street, New York—are building a factory in 





145 and 147 Eighth street. It is to be four-story, 
50x90 feet, and will require considerable new 
machinery. 


The Link Belt Machinery Company, Chicago, | 


| Ill., and 49 Dey street, New York, are out witha 

|} new illustrated catalogue of specialties. It in- 
cludes machinery of transmission generally, as 
well as all kinds of link belts. 

| The Lewiston and Auburn (Maine) Electric Light 

| Company is building a dam on the Androscoggin 


Bentz, Deutch & Co. will build a factory on Berlin | 


| 
The Lowell (Mass.) Machine shop Is working on | 
| Company has been incorporated with a capital 


Rohan Bros., St. Louis, Mo., are building six | 


9 


| River, by which they will secure about 500 horse- 


power. This power the company will use for lights 
and for operating electric motors. 


The James Jones Manufacturing Company, St. 


Louis, Mo., have completed the addition to their 
| works, the progress of which has been noted, but 
find they must further extend 

| capacity. They make brass goods. 


their , finishing 


Herbert D. Penney has started in the business of 
designing and erecting machinery at New Glouces- 
ter, Me. He writes us that he is, so far as he can 


| learn, the only person in that State making the 


erection of machinery a specialty. 


Rand, McNally & Co., 148 Monroe street, Chicago, 
and 823 Broadway, New York, send us a selected 
list of works for mechanical and civil engineers 
and railroad men. It is a list of standard works, 
which will be sent free on application. 


The Panama Water Supply and Improvement 


stock of $100,000. The managers and incorporators 
are Conrad N. Jordan, Herman Kobbé, of New 
York, José M. Hurtado, Edwards Gogorga and Vin- 
cente N. Hurtado. 


A company has been organized at Towanda, Pa., 
to manufacture machines for numbering boots and 
shoes. The machine is the invention of J. D. 
Humphrey, and the company is known as the 
Humphrey Manufacturing Company. C. 8S. Ship- 
man is superintendent. The compauy will occupy 
the old Eureka Works. 


Allusion was recently made in the AMERICAN 
MACHINIST to the fact that the Yale & Towne Manu- 
facturing Company had sold their right to manu- 
facture the Emery testing machine to Willlam 
Sellers & Co., of Philadelphia. The Yale & Towne 
Company have still on hand some machines rang- 
ing from 75 to 150 tons, which they will dispose of 
to customers. 


The Sault Ste. Marie and Atlantic Railway Com- 
pany has begun the foundations for the extensive 
shops to be built this season at Minneapolis, Minn. 
The buildings will be of brick, one story high. It 
is expected there will be built this summer twelve 
buildings, as follows: Round-house; one boiler 
shop, 93x90; blacksmith shop, 90x93; machine 
shop, 115x222, including engine and boiler house 
and smoke stack ; transfer table ; car shop, 983x222; 
office and storehouse, oil house, dry kiln; coal 
shed, 20x180; and coal chute, 32x180. 


The Agawam (Mass.) Paper Company have voted 
to add $150,000 to their capital stock, and fit up the 
large mill recently bought with the plant of the 
Agawam Canal Company. The mill is 208 feet 
long, 60 feet wide and five stories high, and 
filled with old cotton-making machinery, which 
will be sold as soon as convenient, to make 
room for the paper machinery. A _ brick addi- 
tion will be built, 120x60 feet, large enough for two 
paper machines, besides a boiler-room capable of 
holding five 100 horse-power boilers. 


It is reported that the Pennsylvania Railroad 
Company has purchased several acres of ground 
at Pavonia, Camden, and will this month begin to 
erect machine, car and blacksmith shops for the 
repair shops of the Amboy division, and the Cam- 
den and Atlantic and West Jersey Railroad com- 
panies. They will be filled up with new and im- 
proved machinery, and ultimately the cars of the 
road will be built there. A railroad official stated 
that at least 400 workmen would be employed inthe 
shops. The Pennsylvania Railroad Company, it is 
stated, has appropriated $150,000 for the work to be 
done there this year. The shops will cost in the 
aggregate nearly $500,000. 

According to the Weekly Northwestern Miller, mill 
building is unusually active this year. It says: 
**The Northwest this season seems to be the center 
of the most extensive mill building operations in 





The Marshall (Texas) Car Wheel and Foundry | 


The Walker Manufacturing Company, Cleve- | 
land, Ohio, have just contracted to furnish $30,000 | 


| Vania and 


| Jersey City, N. J., near the Pavonia Ferry, at Nos. | 
using the indicator, and making all required calcu- | 


tae country, and Minneapolis the fighting ground 
for the machinery men. The millers naturally 


|come here to post themselves on the latest im- 


provements in milling, and once off the cars it is 


| pretty hard for them to escape the watchful mill 


furnisher without first giving up a contract. Inside 
of a radius of 150 miles from Minneapolis there 


Rensselaer Island, near Albany, upon which they | 4re probably not less than a dozen mill jobs either 
| let within a few days or about to be, which repre- 


sent capacities varying from 100 to 400 barrels.” 


The Barr Pumping Engine Company, with a 


capital of $200,000, has recently been incorporated 
| in Philadelphia, Pa. The new company have pur- 
| chased a large tract of ground on the connecting 
land, Maine, are considering the advisability of | 


railroad near Germantown Junction, affording 
them switch connections with both the Pennsyl- 
Reading railroads. Building opera- 
tions will be begun at once. The officers of the 
company are: George Burnham, president; Wm 
M. Barr, vice-president and manager; George 
Burnham, jr., secretary and treasurer. The gen- 
eral business of the company will be the manu- 
facture of steam pumping and hydraulic ma- 
chinery. 

The Hazelton Boiler Company, New York, have 
recently taken orders as follows: National Tube 
Works Company, McKeesport, Pa., two, each 250 
horse-power, making 1,300 horse-power for the past 
year; Pheonix Iron Company, Phonixville, Pa., 
two, each 250 horse-power; two, each 100 horse- 
power, to Comegys & Lewis, 15 Cortlandt street, 
New York, for water works at Ashtabula, Ohio; 
two, each 150 horse-power, to Lambertville (N. J.) 
Rubber Company. The Pacific Iron Works, of San 
Francisco, who manufacture the Hazelton boiler 
under contract, report good business. Mr. J. J. de 
Kinder, of 901 Walnut street, Philadelphia, Pa., 
has taken the agency for the Hazelton boiler in 
that city, and reports gratifying success. 
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The name of the Warner & Hough Machine Com- 
pany, St. Paul, Minn., has been changed to the 
Warner & Morgan Machine Company. They have 
increased their capital stock. They are doing con- 
siderable forge work. 





Machinists’ Supplies and Tron, 


NEW YORK, June 9, 1887. 

There is nothing new in the progress of the 
machinery or supply business. are small 
temporary business, but the 
feeling is general that there must, on the whole, 
be continued progress. 

Iron—Sales of American pig continue to be in 
small lots; there seems to be no inclination to 
either buy or sell ahead. The demand is just 
about equal to the supply, and prices remain firm. 
We quote for standard brands No. 1 X Foundry, 
$20.50 to $21.50; No. 2 X, $19.50 to $20; Grey Forge, 
$18 to $18.50. 

Scotch Pig—There is no change inthe market for 
Scotch brands. Prices are a little firmer in Glas- 
gow, but it is doubtful if the American market will 
be affected to any extent. Sales have been made 
of Coltness, $22 to $22.50: Gartsherrie, $21.50 to $22; 
Summerlee, $21.50 to $22; Eglinton, $20.50 to $21; 
Dalmellington, $20.50 to $21. 

Antimony—There is nothing more than the regu- 
lar Jobbing demand, Hallett’s brand sells for 7%e. ; 
Cookson’s, 9c. 

Copper—The market is quiet, without sign of 
chauge. Lake has sold at 10c., but bids are mostly 
9.90c. 

Lead—There is manifest intention to hold prices 
firm at 4.70c. ; this has prevented more than nomi- 
nal transactions. Buyers are not inclined to offer 
this figure. 

Spelter—Sales have been unusually small. 
fined continues to sell at 5c. to 6c. 

Tin—Jobbing lots of Banca have sold at 23ye. ; 
Straits and Malacca, 23.15c. 


*+WAN TED* 


“ Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each rnser- 
tion. About seven words make a line. Copy should 
be sent to reach us not ‘ater than Wednesday morning 
Jor the ensuing week's issue. 


There 
checks to general 


Re- 





Wanted—Situation by mech. draftsman; vicinity 
New York preferred. Address K., AM. MACHINIST. 


Wanted — First-class machinists; none others 
need apply. Deane Steam Pump Co., Holyoke, 
Mass. 

Wanted” machinists: steady employment and 
highest wages paid. Apply at the lowalron Works 

o., Dubuque, Iowa. 


Assistant Draftsman — Situation wanted by a 
young man; 7 years as machinist; mathematics ; 
references: age 24 years. Address C. R., AM. MACH. 


Designer and draftsman on machine tools and 
special machinery desires engagement; experi- 
ence here aud abroad; have some new specialties 
whieh I want to introduce. Address Box 35, AM. 
MACHINIST. 


Wanted—A mechanical designer and draftsman 
in heavy saw mill machinery. Apply. giving refer- 
ences and wages wanted, to The Wm. Hamilton 
Mfg. Co., Peterborough, Ontario, Canada 


Machine shop foreman wanted in Northwestern 
Pennsylvania; one familiar with stationary engine, 
saw mill and general Jobbing work; must be a live 
man, and acquainted with modern methods of 
doing work. Address Jones, AM. »wlACHINIST. 


Wanted—For foreman of light hardware manu- 
factory employing about 20 hands, a young man of 
good executive ability and experience in tool mak- 
ing: a permanent position with a rapidly-growing 
concern. Address Moore & Barnes Mfg. Co.. Syra- 
cuse, N. Y 


Wanted—By August Ista superintendent of the 
machine shop department of a new factory for the 
production of certain specialties in iron and brass; 
must be a first-class toolmaker and exper ienced ip 
mauagement of men; write full particulars, age 
experieuce, general qualific atious, wages expecte d 
aud references. Address A. B. C., AM. MACHINIST. 


Wanted—In a light, clean, manufacturing busi- 
ness, & machinist to have charge of repairing 
machines in use and make new machines: de- 
signing and drafting; only an excellent workman 
wanted; a good, steady place tur the right man. 
State age, present position aud salary expected, 
George Gardner, 667 Sixth st, Detroit, Mich. 





a MISCELLANEOUS WANTS. + 
Advertisements will be inserted under this head at 
35 cents per line, each insertion, 
Crescent solid lubricant, clean, durable, cheap; 
prevents hot boxes. Crescent Mfg. Co., Cleveland. 


The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 


Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 
Stationary boat engines, boilers, best, cheapest, 
1to 10H. I Washburn Engine Co.,Medina, Uhio. 


AMER TC. AN 





Wanted—Good second-hand iron planer, medium 
size. Address Greenleaf Turntable Mfg. Co., 
Indianapolis, Ind. 


Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y. 


For Sale—Foundry and machine shop in Central 
Iowa on easy terms; for right party a good busi- 
ness. Address Wm. Hansell, 
jeweler, Nevada, Iowa. 


Designs and working drawings prepared for every 
branch of mech. sngineering; pumping mac <4 
a specialty. A.C. Christensen, 26 Chureh st., N 
(late chief draftsman for Henry R. W cakianen) 


Will be sold cheap, 
upright automatic engines, either connected to one 
shaftor as independent engines; also horizontal 
tubulars, from 4 to 6 feet, by 15 and 16 feet sone: | 
Progressive Iron Works, 251 to 255 Greenpoint ave., 
Brooklyn, E. D. 


BRADLEY'S HEATING OSES, 





| ESTABLISHED 18382. 





For Hard Coal or Coke. Indispe nsable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


ADLEY’ UPRICHT 


CUSHIONED 


HELVE 
> HAMMER 


Combines all the 
best elements es- 
sential in a first 
class Hammer. 

P Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 












182322. 


Established 


‘any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 














THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Veloc a That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

KNOWLTON MFG. CO., KING ST., ROCKFORD, ILL. 


ev 





Brandon's Piston Ring Packing 


Perfectly balanced against un 
due pressure in all directions. 
Preserves bothcylinder and rings. 
Allows no waste by either fric- 
mition or leakage. Call and see 
working model, expressly made 
to demonstrate advantages 
claimed. For packing or shop 
rights, address 

JAMES BRANDON, 


aa 














ONE-HALF TIME 
and LABOR saved by using 
this solid, strong, dvrable, 
firm-hold,quick working Lever 
(Not Screw) Vise 

Pipe and other attachments. 
the trade. Send for circular. 
TOWER & LYON, 
95 Chambers Street, New York. 

Successors to MELVIN STEPHENS 


rena Anas 
DOV/ENGRAVER on WooD\ AAT GINGER STs k\ eee 
SANN’ST. # NEW YorxzE: 


Sold by 











Sar kwe X U4 











23 Liberty St.| 118 Federal 8t., iL 


MPROYED 
PUMPING 





Sd samara — x 


NEW YORK. 
SEND 


BOSTON. 


For 


Every o = 


a | ILLUSTRATED CAT LOG: | 





watchmaker and | 


for cash, a pair of 22x42 | 


Hasimproved Vaper- | 


MACHINIST 


June 25, 1887 











ss THE DEANE STEAM PUMP CO..Holyoke,Mass. 


BUILD 


Water Works, 


| 
| 
a 
| 
| 


ENCINES 





SEND FOR CATALOGUE No. 


AND 


Steam Pumping 
MACHINERY. 


18. 





SEMI-AUTOMATIC LATHE. 


This Lathe is especially adapted to the requirements of Clock, 


‘Watch, Instrument, Electric 


ties of light duplicate lathe work is required. 
|in the rapidity with which the work can be executed. 
grasping and discharging the work being accom- 


‘starting, stopping, 


aland Novelty work when large quanti- 


Its special merits are 
The operation of 


| plished by one motion of the knee, it leaves the operator entirely free 


Send for Catalogue. 


to attend to the other operations in connection with the work proper, 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 
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My Soy 
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THE M. 7. DA VIDSON 





TMPROVED STEAM PUMP, 


MANUFACTURED BY D avinson STEAM Pump C oMPANY. 





WARRANTED 
THE 


BEST PUMP 


MADE FOR ALL 
SITUATIONS. 











PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, 


MASS. 





BOILER MAKING 


BOILER MAKERS. 


A practical treatise on work in the shop, showing 
the best methods of Riveting, Bracing, and Staying. 
Punching, Drilling, Smithing, Etc., and the most 
economical manner of obtaining the best quality of 
output at the least expense 
By W. H. FORD, M.E. 
Cloth, - - - 
Publisbed and For Sale by 
JOIIN WILEY & SONS, 

Astor Place, New York. 
Mailed and prepaid on the receipt of the price. 


18mo, $1.00. 








E P. B. SOUTNWORTH, 
91 Exchange street, Rochester, New York. 
| Fadtonting Engineer and Mechanical Draftsman. 
Correspondence solicited. 


| 
| 
| 
| 





| SEBASTIAN, MAY & C0.’S 


Improved Screw Cutting 


power LATHES. 





Catalogue of Lathes, 
Presses and Machinists Tools 
and Supplies mailed on appli 


Drill 


cation. Lathes on Trial. 
167 W. Second St., CINCINNATI, 0 














GUILD & GARRISON, 


BROOKLYN, N.Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 








IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 
FOR STEADY EVERY DAY AND ALL NIGHT peev. *1CE 
AND AT A LOW PRICE, WRITE 


COOKE & CO., 22 Cortlandt St., mt. 





Please mention this paper. 


Twelve hundred Engines in use. 





"Tree Years with the Indicator.”— 


2 vols., $3.00 By Tuos. Pray, JR., C. & C. E. 

and C. Py M.E. Sixthousandsold. J Wiley’s 
Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P. O. 
Box 2728. Boston Mass. 








THREE SIZES: 
ria inch. 
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234 INCH CUTTING-OFF MACHINE 


MADE BY 











SEND FOR CATALOGUE. 
| IL 





BETTS MACHINE CO., 
WILMINGTON, DEL. 
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NICHOLSON FILE CO. 
and 


Having the Increment Cut. 
The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of ‘those in use being rudely devised and troublesome, and we 
believe for this reason, those of our manufacture will find a re ady sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 


axe SOLE =m | 
MFRS. OF | 
| 


FILE CARD. FILE BRUSH. 


Manufactory and Ofiice, 


PROVIDENCEH, R.I., U.S.A. 


THE HANCOCK INSPIRATOR. 





erveam 


AD MERICAN MACHINIS T 


11 
Cc. W. LE COUNT, 


South Norwalk, Conn. 


REDUCED PRICE OF LE COUNT’S 
HEAVY STE{L DOG 


No. Inch. Price. 
..3-8 
ood SB. 





BEAUDRY’S | 
mM 





DUPLEX 


Power Press 


COMBINING 
PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & C0, 


(Formerly of Beau- 
dry’s Upright Power 
Hammer.) 

Sole Manufacturers, 
Also manuf"turers of 
HARD COAL EEAT- 

SING FORGES. 
-: = Room, MASON R’DG, 
— 70 KILBY ST., 


| — Boston, Mass. 


8 
“A 
MM 


¥ Be ) 
re 
re ta 


C= Qe ’e? 
boxcrhe &AX 
130 ja8 810 = 


bb 
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can be substituted. 
peteplsy pus opypl 9438] ‘Smel9§ 19948 44 


8 JO 398 [ets J0 *; 
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the thread wearr,a Heavier Screw 


'Z0q 19019 AAROH $0009 Oo] ~ 


This Dog has a Very Heavy Boss, so that if 


T1238 deqjzeqe 


yO 81289 





THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF 


OVER 85,000 IN USE. 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


HE NEW “GRESHAM” PATENT 


AUTOMATIC NJ ECTO p 





BOILERS. 














RE-STARTING 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of re-starting automatically, 
immediately after interruption to feed from any cause.” 





SEND FOR CATALOCUE. 


RELIAGLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


- - = NEW YORK. 


92 & 94 LIBERTY ST., 


P.H.& F.M.ROOTS, Joshua Rose’s Great Treatise on 


Connersville, Indiana, Steam Engines. 


PORTABLE FORGES, TUYERE IROKS, “ ts ne 
M rn Steam Engines. 


An elementary trea‘ise upon the Steam Engine, written 
in plain language, for use in the workshop as well as iu 
the drawing office ; giving full explanations of the con- 
struction of modern Steam Engines, including diagrams 
showing their actual operation ; togetner with complete 
but simple explanations ot the operations of various 
kinds of valves, vaive motions, link motions, etc., there- 
by enabling the ordinary engineer to clearly understand 
the principles involved in their construction and use, 
and to plot out their movements upon, the drawinyz 
board. By Joshua Rose, M. f&., author of *“* The Complete 
Practical Machinist,” “Mechanical Drawing Self-Taught,’ 

|** The Pattern Maker’s Assistant,” ‘The Slide Valve.” 
Illustrated by 422 engravings. In one volume, quarto, 320 
pages. Price $6.00, free of postage to any addi ess in the 
world, 





ano 


ew Nee Nee! 


ROOTS’ NEW ACME HAND-BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
§, 8. TOWNSEND, Gen, Agt. i. CORTLANDY ST., 
COOKE & CO,, Selling Agts., a Sa 


In Writing, Please Me ontion This — 


T, SHRIVER & Co's | | 
IRON 


FOUNDRY, 


East i st, 


NEW YORK. 


Ge An illustrated carcular, 8 pages, 4to, giving the 
contents of this remarkable book, will be sent free to any 
one who will furnish his address. 

HENRY CAREY BAIRD & CO., 


we. STRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut Street, Philadelphia, Pa., U.S. A. 








WE 
GUARANTEE 
IT 


SUPERIOR TO 
ANY 
CHUCK 
ON THE MARKET 
IN 


ACCURACY 
STRENGTH 
DURABILITY 
AND 
SIMPLICITY 
OF 
CONSTRI U 


ocean PETTIS 


CTION 
Contracts Solicited (Catalogue on 
| plication.) 
Ww =r. for lutest dis- 
counts 


ap- 











/-— 


| rr a tual Lal Luh 
e | 1. §. STARRETT, 








i Manufacturer of 


7<3FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST. | 


| 




















for Machinery Cast- 
ings inregularsupply. 
WHY THIS IS PUT HERE! 
For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call NEW PULSOMETER, 
your attention to the 
B.. THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER, 
bl and more Economical, both as to running 
mere Solent, Oe. a rapelre. than any ot Or Steam’P Pump. 
Call or write for our new 96 page Tllust rated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials, Mailed Free. 
PULSOMETER STEAM PUMP CO.. 83 JOHN STREET. WN. Vv. 
» Waterford, N. y | 
Manuf’r’s of 
: ‘ AND 
BW Brass Finishers | 
TOOLS, thu! 


ltl ulin! Flutuntiatastin! tlt fu! uuu! [iu 





hes Lota y 





One Small Set of 8—by 1-4 inches to 20 inch 8 
One Set of 12—by 1-4 in. to 2 in .continued by 1-3 in. to 41in. 13. 20 


THE GORDON & MAXWELL CO, 


HAMILTON, OHIO, 


Manufacturers of 


PARK MFG. Co. 





34 
Beach 
Street, Duplex Steam Pumping Machinery 
Boston, | 
Mass. 


FOR ALL PURPOSES 


Haves issued a new Price List to supersede all othe Ts—May, 1887. 
Sent by mail free. Ask for Circular No. 18 


‘W. C. YOUNG & CO., ‘iments: 
The Park Injector, Engine Lathes, Hand Lathes, 


EJECTORS anp JET APPARATUS. | FOOT POWER LATHES, SLIDE RESTS, Etc. 


FEEO TO BOILER 





Worcester, Mass. 


WATER 








For Sale 
at 
Factory 
Prices 
by 


4 A Aller, New York; S.C Nightingale & Childs, Boston: Henry I. 

* *Sneli, Philadelphia; Thos. J Bell & Co., Cincinnati; Shaw, Ken- 
dall & Co., Toledo; Geo. Worthington & Co., Cleveland; N.O. Nel- 
son Mfg. Co., St. Louis, Mo.; Goulds & Austin, Chicago; Ken- 
nedy & Pierce Machinery Co., Denver, Col.; Sheriff & Ashworth, 
Pittsburgh, Pa.; Jos. Baur, Manistee, Mich, Jas. Jenks & Co, 
Detroit, Mich.; Wickes Bros., East Saginaw; Adolf Leitelt, Grand 
Rapids: E. Fk. Osborne & Co., St. Paul, Minn; Rundle, Spence & 
Co., Milwaukee, Wis.; Joshua Hendy Machine Works, San Fran 
cisco; Flynn & Emrich, Baltimore, Md.; Forbes Liddell & Co., 
Montgomery, Ala.; Bailey & Lebby, Charleston, 8. C.; Pond En- 
gineering Co., St. Louis and Kansas City, Mo.; O. B, Goodwin, 
Norfolk, Va.; Columbus Supply Co., Columbus, 0. 








WHAT USERS THINK OF THE 


TheHaliSteam Pump Co., 91 Liberty St., New York, have been award 
ed by the city of Philadelphia, at the recommendation of the Franklin In 
stitute, the John Scott medal and premium, for their duplex steam pump 


Hall 


HALL 
STEAM 
PUMP C0., 


Duplex 


91 LIBERTY 
STREET, 
NEW YORK. 








Weare much pleased with the pump you sold us 


It does its work per 
fectly in every respect. 


We believe there is no other pump so good. 
THOMAS HIRST, Sup’t Astoria Carpet Mills, Astoria. 
We are glad to testify to the merits of the Hall Steam Fire Pump, both 
as a fire extinguisher and an extinguisher of high rates of insurance, In 
our opinion there is no fire pump m the market to surpass it. 
FINLEY & Co., Philadelphia, Pa, 








Steam Pump. 


‘THOS. D. WEST FOUNDRY CO0., Cleveland, Ohio, 


Manufacturers cf Light and Heavy Iron Costing in Green, Dry Sand or Loam, 
also Machinery and Architectural ood or Metal Patterns for Outside use. Pat- 
terns constructed durably avd to mould in the most advantageous manner. 


FITCHBURG MACHINE WORKS. 
wsxtinorot METAL-WORKING MACHINES, | abeensteins Bell ha Metal ing 
For Piston Rods, Valve 


Stems, etc., of Steam En- 
gines, Pumps, etc., adopted 
and in use by leading ene ; 
gine builders, mills, iron 
works and steamship com- 
panies all over the world. 
Also flexible tubular metal 
packing for slip ay on 
steam pipes, and for hy- 
draulic pressure. 


L. Eatzenstein & 0o., 


357 West Street, N. Y. 











OFFICE AND WORKS, 
13 to 21 MAIN STREET, Fitchburg, 


Send for Catalogue (F.) 


CUPOLA 


Polishing 


Frame. 


Mass. 





FinE AND WATER-PRooF BUILDING FELT, 
Fire Proor STEAM PACKINGS, 
COVERINGS, ETC. 


PAINTs, BorLer 


Samples and descriptive Price List free by mail. 
H.W. J0 'F’G CO., 87 MAIDEN LANE, N. Y. 


wav 
at ae 





ON WHICH TO RUN 
WOODEN POL- 
ISHING WHEELS. 





ORTHINGTON 
PUMPING 
MACHINER 
HENRY R. WoRtTHINGTON 


NEW YORK, 














Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 





| Emery Wheeis, Crinding Machinery and Tools, 
and Polishing and Plating Coods 
of all kinds. 


UNION STONE COMPANY, 


38 and 40 Hawley St., BOSTON, MASS, 





Illustrated Catalogue. 




































66 33 A VALUABLE BOOK for EVERY 


R EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St., 





NEW YORK, 





?) SEE THE IMPROVEMENTS IN S 
BO ant ER >», B l E f 
BOILER F 
SS F EET V\ AT 
F MAD! 
=a 


Oe BOILER | 


STEAM 





(FREE) ON | MEN TIONING THIS 
PAPER, 





WM. LOWE. 








Light as Hair Felt. Absolutely Fire repeot, Easily 
plied. Can be used over and over again ery a 
of 54'' to &'’; equal to other coverings at 2’ to 24”. 


Beware of Imitations. Sold in Bags of 110 lbs. each. 
Acknowledged by leading authorities to be the best 
non-conducting material in the market. 
FOSSIL MEAL CO., 48 Cedar 8t., New York. 


Mention this Paper, 





Send for Circular. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


Hale 


‘STEAM 2.) PUMPS ©, 


North Adams, Mass. 
Shel MADEFOR ? a |b" ANY SERVIGE 


VALLEY MACHINE CO. E ASTHAMPTON MASS. 
Hydrostatic Machinery y ALFAY&C 


BUILDERS OF IMPROVED 








YBON Id 7349N8 





CINCINNATI, 
w OHIO, U.S.A. 














Paseeys 
pumps: ucs, WOOD-WORKING MACHINERY 
—— Embraces nearly 400 Machines for 
~ ACCUM ULAT 0 R 8, rae. ig ATGHI ,' ne 
tising, Boring, and Shaping, etc. 
en Variety and Universal 
aidhinseall WOOD WORKERS. 








Band, Scrolland Circular Saws, Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, ete. 
All of the highest standard of excel- 
lence. 


W. H. DOANE, Pres’t, 


WATSON & TM, 


204-210 E. 43d St., New York. 








D. L. LYON, Sec'y. 











ECONOMICAL STEAM BOILERS 


—=A SPECIALTY.— 


Pond Engineering Co, So" 


| SEND FOR 
PRICES. 





J. WENDELL COLE, M. E. 


Manager of cerns: wes 
Southern gabe veal veges and the 
DETROIT EMERY . WHEEL co. 


Address, Dox 84, Columbus, O., or 
P. O. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 


; ISTER MACHINE SCREW CO. 





NEW HAVEN MANFG. CO. 


New Haven, Conn. 


IROM-WORKING MAGHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


Buffalo Cupola & Forge Blowers. 


Warranted su- 
perior to any 
other make. 

All sizes and 


















Machine Screws for all Purposes. 
All Goods Shipped Direct from Factory. 





cheotwon” | SOR ae, MARINE 
ales S WORK. 
BUFFALO DRILLING 
FORGE (CO. MACHINE. 
Buffalo, N. Y. SEND FOR CUT AND DESCRIPTION. 


Send for Cata- 
logue an@ prices 


THOS. H. DALLETT & CO., 


600 N.f13th St., PHILADELPHIA, PA. 


Rncernisiriinimiialaceerted MACHINIST 
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4. Original Unvuleanized Packing 
CALLED THE STANDARDA3 iste ch amt 


A Accept Bo packing as JENK'NS PACKING unless stamps: 
j JENKINS BROS.{i°Sbh Sah . 

Westcott Chuck Co., tamara, Aneida, N.Y 
wie LATHE © DRILL 


C H UC KS | CAPACITY OF 


| Dritt Cuvucks 0 to 
SEND 


ror (JATALOGUE, 
- William Barker & Co. | 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY. 


140 & 142 E. Sixth Street, 
NrCulvert, Cincinnati, 0- | 


KINS_ 








()) . PA 
STANDARD: 


Ys ae 
TRADE MARK AE 


é 














2in. | <a 


0 to 43 in. | 











WESTCOTT’ S PATENT. 





ESTABLISHED 1851. 


The Horton Lathe Chuck. 








Send for circulars and 
prices. 





] corrin aceicrtonD svRacuse,n.y 3 





MACHINISTS’ SCALES, 
Patent End Graduation. 


We invite comparison for accuracy with all other. 
Every Scale Guaranteed. Send for List. 


COFFIN & LEIGHTON, syracuse, N. Y. THR Fr HORTON ; ‘ ie CO. 











Canal St., Windsor Locks, Conn.,U.S. A. 


Almond Drill Chuck 


A Complete Cutting-off Machine, 24-89 
Larger ones which cut to 2 in. $8.0 


SENT ON TRIAL. 













iz, 

3 
E & = py, . Sold at all Machinists’ 
=I 2 5 | ma Supply stores. 
Ss T. R. ALMOND, 
STERLING ELLIOTT, Newton, Mass, 83 & 85 Washington St., 





Brooklyn, N. Y. 





“CUSHMAN” CHUCKS | 











” 
5 
Are guaranteed to be right in all respects. Ask to | | onl s 
see them at your dealers, o~ write direct to the | ° 2.) = —_ 
factory. Respectfully, 2 5 =4aDEyED 
8 | 
THE CUSHMAN CHUCK CO., ©2.S7EEL SQUARES) 
HARTFORD, CONN. ia... 
je) a Manufactured by ves 
| O ‘ y 
HOOPER’S 70% GRATE BAR. 2 = stanvarp toot co.} 
| Q ATHOL, MASS. 
r ' 
| F 
Will not Warp. 3 a a bE 
Will not burn off at the ends. me) < 
Will give absolutely 704 air space. Fr ,« a 
Will give uniform combustion of fuel. | & Z, 130 
Send for Circular and Price List to @ 
ALEXANDER TRAUD, | 2) 2 
EAST FERRY STREET IRON WORKS, | & a 
NEWARK, N J. = 











Established in 1874. 


CLEVELAND TWIST DRILL CO. 


For Pressure and Vacuum Cauges of every descrip- 
tion, Exhaust Steam, and other Injectors, 
Address, SCHAFFER & BUDENBERC, 
40 John Street, New York. 


24 and 26 West Street, Cleveland, 0). 
101 Chambers Street, New York. 
85° Queen Victoria St., London, Eng. 




















EAS zerunncomM meh WATER, mtens |OOLS 


BRIDGEPORT. CONN: &STEAM FITTER 
















IN APPLICATION -> 


= CATALOGUES, #° PRICES SENT 





> =. 


™m 
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Morse Twist Drill and Machine Comoany, New Bedford, Mass.° 
Morse Patent Straight-Lip Increase Twist Drills. 


manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Ohuck, ‘Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, | 
OF BEST CAST STEEL. 
TARDENED, GROUND & BURNISHED, 
8-16" to 8” Diameter. 
Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO. | 
FITCHBURC, MASS. 


AX BEVEL GEARS, 



























SS Cut Theoretically Correct. 

For particulars and estimates apply to | 
BREHMER BROS. 
Machinists, 

440 N. 12th St,, Philadelphia, Pa. 





NICKEL PLATED POCKET LEVEL 





2}-in. 50 cents. 3-in. 65 cents. 


By Mail on Receipt of Price. fathes, Hand Lathes, Foot Lathes OPE TELS 


achines. Agents, M 


Ei sna ailing 
MOORE, | go STREET, NEW Youx. 





Friction Driven 
Center Grinder. 


A neat, simple and cheap tool 
to true up centers, will grind 
@) centers up quic ker than they 
can be annealed, turned and 
hardened, will go on any size 
lathe without any adjustment, 


Send for descriptive circular 
ENERCY M’F'C CO. 
1115 to 1123 S. 15th Street, 
PHILADELPHIA, PA. 


PATENT 


PLANER ald SURFACE GAUGE. 


An accurately graduated gauge 
by which paper and other tools 


can be quickly set at any height 
ee ee ee work. Is EMERY WHEEL TOOL GRINDER. 
also a convenient surface gauge. SPRINGFIELD 





S. ASHTON HAND MFG. C0., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market. 
14” ENGINE LATHES OF NEW DESIGN, 


guaranteed to be equal in material, design and 
workmanship to the best ever offered. 



































si. $8.75 each. | 55 = 

P ARTHUR B, PHILLIPS, Manufacturer, | STYLES Zam, GLUEXSEMERY 
WHITMAN, MASS, om ‘ Wheel 

UPRIGHT DRILLS = 43 = " 

teed Satis- 
factory. Spring- 
fleld, 
a WRITE RITE 
~. ASPECIALTY, ““" 7 Boss 
= ‘ Tilustrated Circular. i i 

a 2 ALL SIZES No. D. = | - = 
Patent Quick Return rarentea a be 
= 
Sept.25, ro) 3 g 
Latest Improvements, 1888. mB 
. a 


saate For Catalogues | 
and Prices, 
address, 


i BICKFORD 


DRILL CO. 
CINCINNATI, ©, 


L. W. Pond vd Machine Co. 








SILICA GRAPHITE 
—>PAINT—— 


Beats the World, as a paint for Sheet Iron or 













Manufacturers of and dealers in is Iron Work Exposed to the Weather. 
| MANUFACTURED BY 
Irn Working Machinery, a | 
|| Joseph Dixon Grucible Co. 
IMPROVED ropemeencys —— ton | 


JERSEY CITY, N. J. 





IRON PLANERS “Sg | 
A Specialty. 
140 Union St., fe SUPPLIES FROM 
WORCESTER, HYDRANT PRESSURE 
mame, the cheapest power known. 


Invaluable for blowing 
Church Organs, running 
a Printing Presses, Sewing 
Machines in Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Vv achines, 
Feed Cutters, bleciric 
Lights, Elevators, etc. It 
needs little room, no firing 
up, fuel,ashes, repairs, en 
gineer, explosion, or delay 
no extra insurance, no coal 
ills. Is noiseless, neat, 
compact, steady ; will work 
at any pressure of water 
above (5 lb.; at 40 lb. pres- 
pone has 4-horse power, and 
capacity up to 10-horse 
power, Prices from $15 to $300, Send for circular to 


THE BACKUS WATER MOTOR C0., Newark, N. J. 


HE DUPLEX INJECTOR 


THE BEST BOILER 


NEW YORK AGENTS, 


FRASER & ARCHER, 


NEW AND SECOND-HAND MAUIIINERY, 


SHAPTING, HANGERS AND PULLEYS, 
121 CHAMBERS STREEPT. 





“Vou Cannot Know 


Until you have tried it, 
what you may save in time 
and money by using the 
NZ 4 AMERICAN UNION 
~~ >a all kinds of Pipe Fit- 
y Many Live Jobbers 

















ies 172 ” Fitters Supplies keep FEEDER KNOWN. 
ma these Unions in stock ; many Not liable to get out of 
— ” 
furnish them when ordered ; some, however, qoeee. pit, we 5 — 


Tf you happen water hot to the boiler. 


fo deal with one of the latter sort, please write |‘ 


* 

have not yet waked up to them. - 
2 

livect to us for Circ ular of the ‘* American | 3 
S 

ce) 

oO 

~ 


Will start when it is hot 
5 Will feed water through 
a heater. Manufactured 
and for sale by. 
JAMES JENKS & CO. 
Detroit, Mich. 





Union.” 
MAULE, 
PHILADELFPHIA. 


PANCOAST & 


AMERICAN MACHINIST 


SEND FOR CIRCULAR. 


7 


SADE sts 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Ly Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 








P, BLAISDELL & 00. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 











New Howe Mig, Co, 


BRIDGEPORT, CONN. 
Mfrs. of Sewing Machines 
Light and Medium Weight 


Graylron Castings 


OF ALL 


TO ORDER ; ALSO, 


TOOL MAKING, JAPANNINC 


THE 


DESCRIPTIONS 





— AND — 
PLATING. 


( ‘orrespondence Solicited, 









meee CANT TT CLA Oa HT 
CHAS. A. STRELINGER & CO, Nee* Detroit, Mich | PP a ena ga 


Sold Dy all Jobbersin New York 
Chicago, Philadelphia, 
St. Louis, Pittsburgh, Canada. 


Send for Catalogue ‘‘A.”’ 


ELGER & ELGER, 


49 BROADWAY, 
NEW YORK. 


WALKER’S TOOL HOLDER. 


For holding drills and reamers for 
lathe work. Prevents breaking or slip 
ping. Can also be used for drilling and 
reaming holes by hand, and for reaming 
holes under drill presses,ete. 
Made with double handle, 
when required. 














WALKER MFC. CO., 
CLEVELAND, OHIO. 





HUTHENBUE 10 
GENE aSiEAM 


(3) 
ANY wt Ni AG 


16M C+ Wo5 é Sz, 
at a as 71, ONI0 








TO STEAM 





RS 


USERS: 


MINERAL WOOL 


Does not Char, Burn, Crack or Rot when ap- 
plied on Cylinders, Pipes and Boilers to prevent 
loss by radiation. Sample and Circular free. 


U. $. MINERAL WOOL CO., 22 Cortlandt St., N. Y. 








A‘ 


Singl 


Double 


ME MACHINERY (0,, 


CLEVELAND, OHIO, 
Manufacturers of 


“ ACME ’’ 


Automatic Boltcntters, 


cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. 






PAT. DEC, 5, 1882 
PAT. DEC. 4, 1883. 





STEEL 
CASTINGS: 


From 1-4 TO 15,000 lbs. WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un 


equaled 


strength. 


Stronger and more durable than iron forgings in any position or 


for an 
40,000 CRA} 





service whatever. 
K SHAFTS and 30,000 GEAR WHEELS of this steel 
now runnin 
Cross-Heads, Rockers, Piston-Heads, etc 


prove this. 
, for Locomotives. 
STEEL CASTINGS of every description. 


Send for Circulars and Prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office, 407 Library St., Philadelphia, Pa 









gwen | 


FOR HAND AND POWER. 
6”, 8” and 10” Stroke. 
Adapted to All Classes of Wor' 


to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 








For Machines or information, address ad 
manufacturer. 


S. W.GOODYEAR Waterbury, ct. 


ACHINER 
For Reducing and Pointing Wire, 


Especially Adapted to pointing wire rods apd 
wire for drawing. 





UNIVERSAL RADIAL” 
RADIAL DRILLING MACHINES 


= sm THREE DESIGNS. SIX SIZES 


4M BODY ALL DESIRABLE FEATURES 


PRICES$450 2° & UPWARD 
VINER IDA DL 


RI T PRESS, €8, See size, 8 
Newspaper size, 64 Type- rete 
our Wi: (ing easy; printed p Lg Send 
2 stamps for Catalogue of Presses, 


oD RDS Type, Cards, ete., to Factory. 
\ KELSEY & CO., "Meriden, Conn. 


PRCKS PRI ROP PRESS. | 


BEECHER & PECK, CONN. 


me 


ae 














Wey SOROP FORGINGS 3. rec. On STEEL 


SOROP FORGINGS 3. rec. PECK, NEW HAVEN CONN. 








OIL CUPS 


For Engines, Shafting, &. 


§) llustrated Catalogue Free. ‘ | 
0. 


J. E. LONERGAN & C 


Philadelphia, Penna. 





HODCE’S 


Universal Angle Union 


PATENTED. 
Combining an elbow and 
union, and can_ be set 
at any angle at which it is 
desired to run the pipe. 


| Mannf: ers & Wholesale Agents, 


ROLLSTONE MACHINE C0., 45 Water St., FITCHBURG, MASS. 

















Tne MAS’ REDUCING VALVE 


6-Ones SATISFACTION WHEREVER USED 


OFFICE 22 CENTRAL ST. BOSTON. MASS. 


ACENTS, 
New York & Chicago. 





JENKINS BROS. |; 
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-CRANES FOR 


Having substituted our HIGH SPEED TRAVELING CRANE for the SWING 
CRANES heretofore used in our Foundry, we desire to dispose of the latter 
without delay and will therefore accept very low prices. These SWING 
CRANES were designed and constructed by ourselves for ourown use. They 
neve had good care, are in good condition, and were of the following capacities 
when new: 

One 50 tons operated by steam engine at base of frame. 

One 50 tons operated by hand. 

Two 25 tons operated by hand. 

Three 10 tons operated by hand. : . 

Full particulars with prices willbe given upon application. 


WM. SELLERS & CO., Incorporated, Philadelphia, Pa. 


SALE. BEMENT, MILES & CO. 












PHILADELPHTIA, PA. 


BUILDERS OF 


op, esl -Wkig Machi Ta 


J 
AL 








FOR 
Railroad Shops, Locomotive anc 
— Car Builders, Machine Shops, 
: Rolling Mills, Steam Forges, 
Ship Yards, Boiler Shops, 
Bridge Works, Etc. 











Tet Love ALustarts Co, smn, 


: yan Double, Single, Angle- 
im 5 ‘ Bar, Gang, Horizontal, 
mr r Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


= Pochor and than, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 










Send for new Catalogue. 


Cylinder Horing 
© Facing Machine 


Will bore from 8” to 22” Cylinders, facing off the 
ends and boring at same time. It is built neat, 
ae strong and powerful, and sells at a moderate 
price. #°Circulars on application. 


ie PEDRICK & AYER, - Philadelphia, Pa. 


SENSITIVE DRILLS. | McKinley Patent A‘ - 

NRW STYLES. ey ee Air Engine. 
GREAT IMPROVEMENTS. ae ar) i 
PATENTED GANG DRILLS. ; ’ 


Two, Three and Four Spindles. 








y, The Best and Cheapest 
fA on the Market. 


No Steam. No Water. 
Absolute Safety. No En- 
gineer. No pumps. No 
Gauges. No liability to 
freeze up. No Regula- 
tion required. 

NO EXTRA INSURANCE, 


Can be used for any 
purpose where power is 


The spindles in these drills are driven with 
a single belt made endless, no lacing, and 
tightener pulleys for adjusting tension pro 
vided. No more trouble from slack belts, 
slippage, uneven motion from lacings, or 
time lost taking up belts. 

ALWAYS READY FOR USE 

and superior to any multiple spindle drill 
made tor drilling trom .004 to 3-8 inch holes. 








wo Nie tent for cxinogue OF |g “cheap Fach, Ch 
: eap Fuel. Chea 
oof\... DWIGHT SLATE MACHINE CO., stent Coste 
eS: HARTFORD, CONN. f - McKinley Engine Go. 
. a - 17 Broadway 
STOW MANFG. CO., Binghamton, N. Y. CRCRNNANT, 0, 





FLEXIBLE SHAFTS, 
TAPPING and 


REAMING MACHINES, 
Portable Drills, 


ALSO FLEXIBLE 
BORING MACHINES 


For Ironing Carriages 
and Wagons; Boring for 
Pinning Sash, Doors and 
Blinds, 
Work. 


FRICTION CLUTCH PULLEYS, 
HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 


D. FRISBIE & CO., 412 Liberty St., N.Y. 
COILS & BENDS 


REMOVED 


On or about June 1st 
H. BICKFORD, 
will remove his business to 
LAKE VILLAGE, N. H., 


into new shops fitted up with new 
and latest improved tools, espe- 
cially adapted for manufacturin 

Boring and Turning Mills which 
will be made an exclusive special- 
ty, 4-5-6 and 8 ft. Swing. 





also for Stair 














kPwPlaner Vises, 9 Sizes. 
SPECIAL MACHINERY DESIGNED AND BUILT. 


The Gilkerson Machine Works, 








Write us. HOMER, N. Y. 
—— 
IRON ROSE POLYTECHNIC INSTITUTE, 
’ TERRE HAUTE, IND. | A School of Engineering. 
BRASS and Welt endowed, well equipped departments of Mech. 
COPPER entra aan Civil Eagincering epee ad »Chemletry 
are rawing mPAtTehnsive Shops ( smboratories 
For Catalogun, address T, C, MENDENHA LL, res 


NATIONAL 


Pate 
“Fala (Sf CUTTER 





ALL STYLES. 
THE 
NATIONAL 


Pipe Bending Co. 


NEW HAVEN, CONN. 








OSGOOD DREDGE 00., Ansany, N. Y. 


BALPH 3 0200 Er AMEE BL ESEING Veer 
MANUFACTURERS OF p, 

Dredges, Excavators, Ditching Machines, Derricks, Etc. | MAdaianMbpO Ml Anne tates A 
—mr HEADERS 
% a = ee ee 9 a 


=O) 10 
0 SAVE OLS UP SLT TE ROS" 
—t CARRIAGE-BOLT- MACHINERY < 


HOT & COLD AUTOMATIC NUT & WASHER-TAPPERS-0F EVERY STYLE 


WIRE NAIL: MACHINES 


THE ONLY SPECIALIS 


TS 
FURNISHING:COMPL ETE: PLANTS 


_— IN THE.U.S. — 


THENATIONAL: MACHINERY: Co 
TIFFIN, OHI0,ULS. sisi 






a 


aoa ae a, 


— —e 
gre, 


Derrick Car. 


— 


Combined Steam Excavator and 





utomatic Cut-off Engine 

Self-Contained, Sensitive Governor, 
Balanced Valve. High Speeds. 

Stationary Oilers. Best Economy. 






Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. 6O., 


BUFFALO, N. Y. 


"ENGINE LATHES 


New Designs. First-class Workmanship, 


THE MULLER MACHINE TOOL C0., 


Evans and Eighth Streets, = CINCINNATI, 0. 


MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC, 
Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Beiting, Packing, Waste, Twist Drills, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 
SEND FoR ILLUSTRATED Price List oF METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’. 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 
Lubricate Your Engine bia Castle Engine. 


CYLINDERS A NEW MECHANICAL 


perfectly, gain power and | MOVEMENT. 

mae save oil by using our Only eight moving 
Patent Automatic Sight pineee. 2 poeting re- 
Feed Lubricators, show: | aa OSs eee at ce 


E own lost motion. Noise 
ing oil as it enters, drop less and self-lubricating 
by drop. 


Large wearing surfaces 
THE SEIBERT 


Cylinder Oil Cup Co. 


long usage than a slide 
valve engine when new. 

BOSTON, MASs. 
H. A. ROCERS, 


high-test Stecl Boilers. 
Size: 1 to 10 H. Power. 
Agent for New York, 
19 John Street, 


Send for Circular 
New YORK. 
SSc6 






























No. 5. 





Indianapolis, Ind. 


POWER 


HAMMER. 





EAGLE 
ANVIL 
2g WORKS, 







v0 4 






= 


Trenton, N. J. 





rhe Fisher Double Screw Leg 
¢ise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 





Ip 10 pasn oq tL 





The Eagle 
Axvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Ene 
lish anvil. 
Fully war- 
ranted and 
lower price. 


KORTING GAS 


ENGINE. = ——— 
“PATENTS 


R. G. Du Bors, Patent Att’y, 916 F St., Washington, 
b.C, Goodreferences, Send for pamphlet, 


MACHINERY. 


BARGAIN LIST. 


York City. swing, 6’ bed, Engine Lathes (Porter), new. 
“ gy ss ne (Wright), ‘ 
One Pond Planer, 22''x22’’x5’ second hand. 
* Gray & Woods Dimension Planer, 22’' wide, 14 


Korting Gas | 
long, second hand 
Engine Co La Two 65 H. P Stationary Boilers, second hand, 
‘940. Une 60 “* “ “ “ “ 
60 Barelay St = 50 “ Portable . ss “ 


a . 35 Center Crank Engine, new. 
NEw y ORK. oO “ * “ % rT 
‘ 





‘UMOUy JomIMIeY Jaqy}o Aue uRyy 





1-(O. @ UayA aBq Youl- 


v UO SMOTY OIBUI2I[B POOT AYLIJs OF PAyxYOM Iq u 


drive; strikes much 
with double the weight of ram. 


"epé 


It has 
3 Ivj @ 07 FIOM 








han hammers 





This Hammer possesses a 


».ce, less power to 


ey} Aq parnjovjnueyy 


@SvUBAPB 1a}Bad 
‘pasn sf JoMIUIBY Puno 


Liows t 
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/ rods, consequently 1 


, In the marset. 





4, are a 
MESS TS pine -_ ~ m 





2 sizes, 


1 to 60 H. P. 

















Thousands 
in use in Eu- 
Pr rope, and 36 

eCngineés run 
hing in New 


” 


” 





Two 16 
“ 7 


Satisfac- 
tion guar- 
anteed. 


. 20 “ a) “ “ “ 
Cay 15 ad ad “ “ ad 
* 20  “ Coil Boiler. suitable for a yacht. 
: “ 12. “ Vertical Engine, new. 
yh * 30 Portable ” 


Hh -” 
*“ Hand Planer, 18x18"'x24" second hand. 





S.L. HOLT & CO., 
467 SUDBURY STREET, BOSTON, MASS, 
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NEW T - TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 ITI. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed tor heavy and continuces duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 

12 to 100 H P fordriving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


= mail. Address, BUCKEYE ENGINE (O., Salem, Ohio. 
cHLRS g AGENTS: W | SIMPSON 301 TELEPHONE BUILDING, {i W. ROBINSON, cor. Clinton & Jackson Sts, Chicago, Ill. 
ok +48 CORTLANDT STREET, N, Y. YROBINSON & CARY, St. Paul, Minn. 
KENSINCTOW ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for Now Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


OTTO GAS ENGINE AGENCY, NEW YORK, 


A. C. MANNING & CO., 
47 DEY STREET, 


REMOVES on May lst, to IB VESEY ST. 
BLESSING'S W ATER CIRCULATOR ¢ PURIFIER 


Guaranteed to Absolutely Prevent Formation of 
Seale in Steam Boilers. 


Automatically takes water from the boiler, 
filters it, and returns it in pure condition, thus 
removing scale-making impurities from the 
water, and maintaining a free and steady 
circulation. Combines. the well-known 
Albany Steam Trap witha Filter of novel 
eonstruction, which has no rival in point of 
simplicity. facility for cleaning, and assurance 
against clogging of sand valve. 

We also manufacture the Albany Steam 
Traps and Blessing’s Patent Renewable-Seat 
Stop and Check Valves. Send for Circular. 


ALBANY STEAM TRAP C0,, 


ALBANY, N. ¥. 


Chandler a Taylor S STEAM ENGINES 


. Self-Contained. Are Strong, Well-Built and Serviceable. 


























Are designed for Heavy and Continuous 
Work. 
May be run at High Speed when desired, 
he ahead the duties of High Grade 
ngines, 
And are sold at the prices of ordinary 
Engines. 


) " For Prices and Descriptive Circulars, address 
———<2-=) g CHANDLER & TAYLOR, 
ee INDIANAPOLIS, IND. 


PORTER. -HAMILTO MYC ASD © TWIST DRILL GAUGE 
ENGINE. 


Fine Machinists’ Tools, E. BCSTCN, MASS. Send for Circular 
FOR HEAVY WORK AND LARCE POWERS. VOLNEY W. MASON & GO., 
EXTRA HEAVY DESIGN. Friction Pulleys, Clutches and Elevators, 
Send for Catalogue. 
PROVIDENCE, R. I. 


WILLIAM TOD & CO., 
“SUM SHE —— To Buyers of Engine Lathes 
SKINNER TAN _aMigazengse making romonutrety new 


Lathes (the most popular sizes), of which 
|we are making a specialty,and manu- 
| facturing in lots of not less than 100 at 
|a time, 

We make no charge for extras. Every 
lathe is furnished with hollow spindle; 
\the 19” with 1" hole, and 21’ with 1%’ 
jhole. Every lathe has substantial com- 
pound rest ,heavy tool post (bar steel), rest 


, to turn full swing, following rest with 
PORTABLE AND STATIONARY adjustable jaws to take any size from 
ENGINES and BOILERS \24% ’ down, with extra tool for shaiting. 
_ Send for Catalogue and Prices. | Full set of gears to cut from 2 to 18 
\threads including 11% pipe thread. 


| Automatic stop on carriage. Separate screw 
jand rod feed, and the most substantia! 
8 jane easily managed taper attachment 


de. Cones and gears of large diam- 










































NEW AND SECOND-HAND, ON HAND. wear and wide belt. Studs, screws and 

12 in.x6 ft. Engine Lathe, new. |Smallgearsare steclorgunmetal. Webbed 
13 in.x6 ft. # Ames, ” |live heads, heavy tail stocks. No worm 
14 in. x6 ft. rl Blaisdell, or worm gears, no weak reverse plate. 
mie add ft. “ green ond Light, good order | Poryoce lubrication for all running parts, 
16 in,x6- 8-10 & 12 ft. Bridgeport, new |imcluding carriage. 
16 in.x6 . Blaisdell, ” Lead screw inside of shear, double nut 
1s in.xl2 & 14 ft. at zoed, nearly new. (cue from solid), and taking hold of car- 
2 ee «“ re fair. |piage directly under the line of strain. 
wv in.xlo ft, Lathe and Morse, reals h a Es 

in-x10 & 12 ft. “ Ames, new. Friction counter-shaft, the most dura 
24 inal 12 14 & 20ft.* Ames, “ |ble made. Our prices are reasonable 
= _—e 141 aft Bridgeport, = a for cash, and trom which no deviation 
24 in.x . aven, ood order. 
30 in. x14 ft. a W. and L. pattern, new. will be menee. ty 4 Vrenes guarantee 
42 in‘x16 ft. “ Ames, «” accompanies every lathe, 
52 in. x24 1-2 ft. - ade oom Haven, Al ccalinaeannisGenmees 
If in. x42 In, aner, ridgeport, new. 
16 in, x42 1n, ~ erate & Whitney, good order. Cc U A be A N . ¥ € t = 
22 in. x4 ft, td "ease, new. 
Sarat be sy ee & Os cheap, |__We guarantee this lathe to be equal in 
2 in-xd ft. “ Hendey,  — new. Workmanship, truth, accuracy, solidity, 
24 in.xe ft. e Hendey, * |material and finish, to the best made, 
24 in.x4 ft. a4 Wood and Light, good. | and hold ourselves legally Mable for this 
26 in.xd ft. * Biglow “ uarantee 
26 in,x7 ft. ne Brettell, new. | & ° 
2s in.x’ ft. pes New Haven, fair. 
‘in.x7 ft a New Haven, ™ 

in. x8 ft. bie Hewes & Phillips, new. 
0 in. x10 ft, md Hendey, 1“ 
36 in.x12 ft. sad Niles Tool Works, ae: A 
12 in, Shaper, ree feed. new. 5 

in ewes & Mulips, 
2 in. ” Carpenter & Plais, good order MANUFACTURERS 
2 in, ” qounest, , new. ~ 
in, - Jeungst, good as new. Mi h é i 
af in, “ Urideonort, new. ac i n e Oo Oo Ss v) 

in. bs olcott, ” 


‘ierrill Drops, 4a and s00 Ibs.. "ood brace: 489, 164, 163 and 165 EGGLESTON AYE., 


vines” jot Ib. Steam Hammer. Slate Sensitive Drills. 6 
“gaa Pe anal fl King of it Kinds of Machine Yools. ~ 4136, 4198, 146, 148, 150, 152, 154 E. 6th St. 
’ 
CINCINNATI, OHIO. 


E. PP. BULLARD, 


72 Warren Street and 62 College Place, New York. (See our advertisement on last page.) 


AMERICAN canted 


STEAM ENGINES 
fuu varier 
Sizes Varying From == : 

80 to 2000 Horse Power. 
Horizontal or Vertical,” 
Direct Acting or 
Condensing, Non-Condensin 


or Compound. 


Send for Circular. 


MANUFACTURERS OF 
\MPROVED 

















{ Hens 5 PHILLIS 


i Hey war KY 


=, a cor ares 
Oy High Pressure 


dit SII Ua nN (on TN und 
TUBULAR BOILERS. 
GEO-A‘BARNARD 


*AGENT-> 










NT 
we 












FISHKIL, Laon 
i ts 0, 








pc 


STATIONARY BO/LERS, 
GENERAL MACHINERY, 


Roy 


Fpbert 


\We 
“AND Brass CAS 
w YORK OF py, 
yt Room 6, 


COAL AND /RON EXCHANGE, - 
Cor.CorTLanot &CHURCH St. 












STEARNS MFG. COMPANY, 


BRIB, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 


or the user. 


EURTAT a 





EXTRA 


LENGTH DESIRED. THIS LATHE IS DESIGNED 


HEAVY 


DUCED, AND THE pS ceeded AS GOOD 


LATHE 


bb. HEPWORTH 4 CL,, 





SPECIALTY OF 
24-INCH LATHE, 
FOR SEVERE SER- 


HEAVIEST OF ITS 


SEND FOR cH CIRCULAR, 


“Glenwood | od Station,”’ 


Yonkers, N. Y, | 


JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


~ CORLISS ENGINES, 


ATR COMPRESSORS 
AND BOILERS. 


SECOND HAND 
GAR WHGEL ond ARLE MACHINERY, 


One 42 in. Car Wheel Borer, built 
by the New York Steam Engine Co. 





One Hydraulic Wheel Press, built 
by the Taunton Fdy. & Machine Co. 

One Car Axle Lathe, 15 in. swing 
11 ft. bed, built by Fitchburg 
Machine Works. 


These three machines are in 
first rate condition. 


Hill, Clarke & Co., 


38eGQ OLIVER ST., 
BOSTON, MASS. 
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REVISED CATALOGUES & PRICE-LISTS 


OF ABOVE DATE 


Now Ready and Sent by Mail on Application. 


BROWN & SHARPE MFG. CO., 


MANUFACTURERS OF 


Castings, Machinery & Tools. 


DARLING, BROWN & SHARPE, 


MANUFACTURERS OF 


U. 8. Standard Rules, Cast Steel Try Squares, 
Standard Wire Gauges, and Tools for Accurate Measurements, 


PROVIDENCE, R. I., U.S. A. 


Boring « Turning Mills, 


5, 6, 7, 8, 10, 12, 14 and 16 FT. SWING. 


NEW MACHINE, 


14-20 ft. Boring and Turning Mill. Housings 

and upper works arranged to slide back to 

tike in work 20 ft. diameter. Has independent 
boring ap4 key seating attachment. 


Hr NILES TOOL WORKS 


Ftrarmmilton, Ohic. 


NEW YORK, PHILADELPHIA, 
96 Liberty Street. 705 Arch St. 


QVERHEAD TRAMRAILS, 


Weston’s Differential Pulley Blocks, 
ANY CAPACITY. 











CHICAGO. 
96 Lake Street. 











The Weston Pulley Block is suspended from a trav- 
eler or trolley which runs freely on the lower flange of 
the track. The tracks,by means of curves and switches, 
can reach any desired points. Plans and estimates 
furnished on application. 

SOLE MAKERS, 


THE YALE & TOWNE MPG, CO, Stamford, Connecticut 


New YorK—CHICAGO—PHILADELPHIA—BosTOon. 
Catalogues on application. 


ENGINE LATHES, SHAPERS & DRILLS, 











OVERHEAD TRAM-RAILS, 








26-INCH BACK GEARED 


AND POWER FEED DBILL. 





20-INCH LEVER DRILL. 









te in. U pright Drill 
26 Rack G e ared 
30 








LODGE, DAVIS & 60. 


CINCINNATI, OHIO. 






88 Power reed | 
Drills. 


Send For Prices, It Will Pay You. 
(See special notice of Engine Lathes on page 15.) 











THE PRATT & WHITNEY CO. 


HARTFORD, CONN. 


Have reduced the Selling Prices 
ye —— = —or— 


— Machine Serew Tap j Combination ate Chucks. 
























E. GouLD & EBERHARDT,| E. E. GARVIN aw CO. 
an: Th NEWARK, N. J. 189 & 141 Centre Street, N. Y., 
—- le] a MANUFACTURERS Hy 
=i! MACHINISTS’ TOOLS 
i 
>: 
G5; 
8 
N: 
tee 
J 
} 
ccs 
= 
} 
a> Milling Cutters all Shapes ST eeenen, | 
<2 Straight or Spiral Tooth. Width of face, 1 $ in, | 
Li! te 3 ine Diameter, from 8 1-4 in. to 8 o6 in, 
SExD voR CaTaloous. 


& SPENCER Co. 


CONN. 
SCREW PLATES AND 


THE BILLINGS 


HARTFORD 
MANUFACTURERS OF 


SIZES CUTTING 
OF AN INCH 


DIES MADE IN 5 
THREADS FROM : he 


TO 2 INCHES V 
U.S. STANDARD AND 


THREAD, ALSO 
WHITWORTH THREAD 





DROP FORGED 
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Machine Tools 2 Brass Work 





Engine Lathes, Planers, Drills, =o 


Pond Machine Tool Co, 
New Designs, Quick Delivery, Great Variety 





GEO. W. FIFIEL D, 
DENcine Larursie 
FROM 16 to 48 IN. SWING. 
on application. 
:|Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 








GEAR WHEELS AND GEAR CuTTING. — I make g to 
order, or cut teeth ong blanks senttome. Of all kinds Of 
all sizesto six ft dm. Smallordersor largeones, Fine g or 
cheap g. Small cast g. Ready made brass g by mail at low 
prices, Bevel g with perfect planed teeth. Hand Book on | 
g, $l. Facilitiescomplete. Terms reasonable, Sendforcat. | 

GEo. B. GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING 
MACHINES, | 


J. M. ALLEN, Preswenr. 
W. B. FRANKLIN, Vice-Presipenr. 


J. B. Pirror, Skoretary. 








and 20-in. Drills, | Tor Prices and 
A SPECIALTY. Photographs, Write 
Gur Eey-Seating Machine 
will save enough in 60 


THE 
I. A. GRAY 


days’use to pay first cost; 
no shop can afford to do 
without one. We have 
now ready for prompt 
shipment oth Key-Seat- 
ing Machines = 20-in. | 
Drills. Send for = 
and Catalogue. 


W.P. DAVIS, 


17 in. § 
ha 


My vaners,% Ce | 


¥ 3g" xan’ 
‘NORTH BLOOMFIELD, N. af: SYCAMORE: AND: WEBSTER-STREETS, CINCINNATI, OHIO. 











PRATT & LETCHWORTH, 


PROPRIELORS 


Buffalo Steel Foundry, 


STEEL CASTINGS." 


The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 
MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 


MIDDLETOWN, CONN, 
Branch Works and Office: 
208, 205, 207 Centre Street, corner of Howard, New York. 


AAAAAA . ap spe 
-M.CARPENTER Saint Tritt iF On 


_ PAWTUCKET.R.1. PS & DIE 
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